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ABSTRACT 

The proceedings of the University Affiliatad ' 
prograin^s Sacond Special Interdisciplinary Seminar, concerning 
Piagetian theory, are presented. The opening session dealt with tjie 
question "Can Piaget's Theory Provide a Better Psychometry?", C* E, 
Meyers^ speaker. Among the papers reprinted in the proceedings from 
the afternoon program of Piagetian symposia, papers, test 
demonstrations and films arei (1) "Cognitive Development in Nursery 
School as Measured by a Battery of Piagetian Tasks" M* Lennan Nye; 

(2) "Keywords and Piagetian Conceptsi A Suggestion" Jeannette Veatch- 

(3) "Piagetian Theory Related to Science and Math Curriculum 
Development" Richard Kimball (abstract) ; (U) "The Development of 
Subjective Responsibility: Differential Aspects" Betty Henry; (5) "A 
Child's Cognitive Conquest of Space and Time" Henry W* Maier; (6) 
"Cognitive Controls in Children and Performance on Piagetian 
Conservative Tasks" J. Roland Fleck (abstract); (7) "The Developmenr 
of Young Cerebral Palsied Children According to Piaget's Sensorimotor 
Theory" Annette Tessier; (8) "Application of Piagetian Theory to 
the Development of the Concept of Space in Visually Limited Children" 
Rose-^Marie swallow and Marie K* Pouiseni (9) Application of Piagetian 
Theory to Exceptional Children" M, Patricia Simmons; (10) "Review of \ 
Recent Research Relating to « ^ , Volume Conservation During 
Adolescence" Marcia Maguire. (KM) 
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Second Special invitational Interdisciplinaiy &mlnaf 



Friday January 21, 1972 
Southern California Edison Auditorium, Hoffman Hall 
Sponsored by University Affiliated Program* 
Childrens Ho^ital of Los Angeles 

Conference Program 
A.M. Film Session 
Edison Auditorium 

Prorusslonals who work with children are increasingly turnini to Jtan Plagefs work for pidillnes in the study of the 
■ntdleciual dcvdopment of children. His theories describe the processas that characterize children's thinking at succes- 
sive Stages of development. _ - - 

The following three films demonstrate PIAGET'S DEVELOPMENTAL THEORY. Viewers will find that these films 
clarify elemetils of Piaget s theory hithirto difficult to grasp and will find the rdms useful in understanding the thought 
processes of their students, b u ufem 

In tjinirns, the tasks are given and analyzed by Dr. Robert Karpius, Professor ofPhysics, University of California, 

V, J n Curriculum Improvernent Study; Dr. Celia Stendler Lavatelli. Professor of Education 

and Child Development, University of Illinois, Urbana; and Dr. Rita Peterson, Research Educator, Science Curriculum 
Improvemeni Study. 

8:30 CONSERVATION - 28 minutes 

Chjldren between the ages of five and twelve are prisented in individual interviews with tasks using the stan- ' 
dard procedures developed by Piagct. The tasks involve conservation of quantity, length, area, and volume 
I he characteristics of thought from preoperational to formal are Identified. 

9:00 JEAN PIAGET MEMORY AND INTELLIGENCE = 45 minutes 

A filmed documintary of Jean Piaget presenting his new work on memory and intelligence at the International 
t ongress of Preschool Educational Specialists in Kyoto, Japan. Carefully translated English subtitles accom- 
pany Piaget s presentation In French. 

9:45 CLASSIFICATION = 17 minutes 

Children are shown at several developmental stages responding to tasks which highlight a different mental 
operation essential to classincation such as multiple classifieation, clads inclusion and hierarchical classincatlon. 

The films are available from: DAVIDSON FILMS 

3701 Buch.inan Street 



San Francisco, Calif. 94123 
Teltphone: 567.2974 



I Oris OPENING SESSION 



Chairman: Gerald I. Lubin, M.D., Assistant Protessor of Psychiatry and Pediatrics. University of Southern 
California, Assistant Program Director, University Affiliatid Program. Childrens Hospital of Los 
Angeles. 

•UniversHy Affiliated Program is supported by grant (MCH Project #914) from Maternal and Child Health Services 
Department of Health, Education and Welfare. 
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Speaker: C. Edward Meyers, PLDm Profesior of Educational Piychoiogy, Univeriity of Southern Cilifornia. 
TOPIC: CAN PI ACEFS THEORY PROVIDE A BETTER PSYCHOMETRY? 
Reaotion Panel: 

Peter M. Bentler, Ph,D,, Professor of Piychoiogy, University of California at Los Angeles. 

Gerald L Lubin, M.D„ Assistant Professor of P^chiatry and Pediatrics, University of Southern California, Assistant 
Prograni Director, University Affiliated Program^ Childrens Hospital of Los Angeles. 

Jamil F. Magary, Ph.D., Director of Training in Education, University Affiliated Prograni, Childrins Hospital of L^s 
Angeles, Associate Professor of Educational Ptychology and Special^ Edueation, Univiriity of Southern California. 

David Rigler, Ph,D., Professor of Psychiatfy, University of Southern California Medical School, Chairmanj Psycholdgy 
Program, Childrens Hospital of Los Angeles* 

Helmut Wursten, Ph.D», A.B.P.P., Associate Clinical ProfessOi of Psychiatry (Child P^chology), School of Medicine, 
University of Southern Cahfornia, Consultant, CWldrens Hospital of Los Angelii. 

Afternoon Program 1;30 - 3:00 
Piagetjan Symposia ^ Papers, Teit Demonstrations, Films 

A. PIAGET AND rai PRtSCHOOL CHILD 

Chairman: Mary Lou de Leon, R.M., M.N„ Director of Training in Nuriing, University Affiliated Program, 
Childrens Hospital of Los Angelei. 

"Planning Effective Preschool Pro|rams: An Application of the AnlmUation - Accomodation Concept" - 
Greta Morine, Ed.D., Associate Profissor of Education, California State College at Hayward. 

"Cognitive Development in Nursery School as Measured by a Battery of Piagetian Tests" — M. L.nnanns Nye, 
School Psychologist, Los Angeles County Schools, Doctoral Candidate, Educational PiychoJo^, University 
of Southern California. 

B. IMPLICATIONS OF PIACET FOR THE ELEMENTARY SCHOOL CURRICULUM 

Chairman: Gail Coplln, Doctoral Student, Educational Psychology, Univeriity of SoiUhern California, Education 
Trainee, University Affiliated Program, Chlldrini Hospital of Los Angelen, 

"Key Words and Piagetian Concepts'* — Jeannette Veatch, PhiD.i Professor of Education, Arizona State University* 

"Piaget's Task and Their Analysis" — Mildred K. Huff, Doctoral Student, College of Education, Arizona State 
University. 

"Pia|etian Theory Relating to Science and Math Curriculum Development" — Richard Kimball, Ph.D*, Asiistant 
Professor^ Department of Teacher Education, California State Collegi at Hayward. 

"ImpUcations for Structured learning From a Study of a Miniature Linguistic System ** — Wylla D. Barsnesis Ph.D., 
Associate Professor of P^chology , Bplie State College, Idaho* 
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Stcond Special Invitational Interdisciplinary Seminar 



Friday, January 2 1,1 972 
Southern California Edison Auditorium, Hoffman Hall 
Sponsored by University Affiliated Program* 
Childrens Hospital of Los Angeles 

Conference Program 
A.M. Film Session 
Edison Auditorium 

Professionals who work with children are Increisingly turning to Jean Piaget's work for guidelines in the study of the 
intellectual devilopment of children. .His theories describe the processes that characterize children's thinklnB -t succes- 
sive stages of development. 

The following three rdms demonstrate PIAGET'S DEVELOPMENTAL THEORY. Viewers will find that these films 
clarify elements of Piaget's theory hitherto difficult to grasp and will find the films useful in understanding the thought 
proeesses of their students. .. b "'^"^n 

In the nims, the tasks are given and analyzed by Dr. Robert Karplus, Professor of Physics. University of California 
Berke^y and Direcior of Science Curriculum Improvement Study; Dr. Celia Stendler LavBtelli. Professor of Education 
and Child Development. University of Ilhnois. Urbana; and Dr. Rita Peterson. Research Educator. Science Curriculum 
Improvement Study. 

8:30 CONSERVATION - 28 minutes 

ChJIdren between the ages of five and twelve are presented in individual interviews with tasks using the stan- 
dard proeedures developed by Piaget. The tasks involve conservation of quantity, lengih, area, and volume 
The characteristics of thought from preoperational to formal are identified. 

9:00 JEAN PIAGET MEMORY AND INTELLfGENCE =- 4S minutes 

A filmed documentary of Jean Piaget presenting his new work on memory and intelligence at the International 
Congress of Preschool Educational Specialists in Kyoto. Japan. Carefully translated English subtitles accom- 
pany Piaget's presentation in French. 

9:45 CLASSIFICATION-- 17 minutes 

Children are shown at several developmental stages responding to tasks which highlight a different mental 
operation essential to classification such as luultiple classincatlon. class inclusion and hiirafchical classification. 

The films are available from: DAVIDSON FILMS 

3701 Buchanan Street 



San Francisco. Calif. 94123 
Telephone: 567-2974 



10:15 OPENING SESSION 



Chairman: Gerald I. Lubin. M.D.. Assistant Protessor of Psychiatry and Pediatrics, University of Southern 
California. Assistant Program Director. University Affiliated Program, Childrens Hospital of Los 
Angeles, 



•University Affiliated Program is supporfid by grant (MCH Project #914) from Maternal and Child Health Services 
Department of Health, Education and Welfare. - ' 
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Speaker: C. Edward M§ym, Ph,D., Profissor of idueitlonal Piychology, University of Southern California. 
TOPIC: CAN PIAGETS THEORY PROVIDE A BETTER PSYCHOMETRY? 
Rf action Pantl: 

Piter M. Bentler, PH.Dm Pr^^fassor of Psycholo^, Univgriity of Califomii at Los Angeles, 

Gerald I. LubinjM.D., Assistant Professor of Psychiatry and Pediatrics, University of Southern California, Assistant 
Propam Dlrector» Univergfty Affiliated Program, Childrans Hospital of Los Angeles. 

James F. Magary, Ph.D., Director of Training in Education, University Afniiatid Program, ChUdrens Hospital of Los 
Angiles, Associate Professor of Educational Psychology and Special Education* University of Southern California. 

David Riglar, Ph.D., Professor of Psychiatfy, University of Southern California Medical School, Chairman, Psychology 
Program, Childrens Hospital of Los Angeles. 

Helmut Wursten, Ph.D., A J.P J.* AssoGiate Clinical Professor of Psychiatry (Child Psychology), School of Medicine, 
University of Southern California, Consultant, Childrini Hospital of Los Angeles. 

Afternoon Program 1 • 30 - 3 : 00 
Piagetlan Symposia, Papers, Test Demonstrations, Films 

A. PIAGET AND TOE PRESCHOOL CHILD 

Chairman: Mary Lou de Leon* R^M., M*N„ Director of Training in Nursingj Univirilty Affiliatad Program, 
Childrens Hospital of Los Angiles. 

"Planning Effective Preschool Programs; An Application of the Assimilation = Accomodation Concept" - 
Greta Morine, Ed.D., Associate Professor of Education, California State College at Hayward. 

"Cognitive Development in Nursery School as Miasured by a Battery of Piagetlan Tests" - M* Lennanne Nye, 
School Psychologist, Los Angeles County Schools, Doctoral Candidate, Educational Psychology, University 
of Southern California, 

B. IMPLICAnONS OF PIAGET FOR THE ELEMENTARY SCHOOL CURRICULUM 

Chairman: Gail Coplln, Doctoral Student, Educational Psychology, University of Southern California, Education 
Trainee, University Affiliated Program, Childrens Hospital of Loi Angeles. 

"ICey Words and Piagetlan Concipts" — Jeannitti Veateh, Ph.D,,Profei^r of Education, Arizona State University, 

"Piagat's Task and Their Analysis** - MUdrid K. Huff, Doctoral Student, College of Education, Arizona State 
University. 

"Piagetian Theory Rilating to Science ar^d Math Curriculum Development'' Richard Kimball, Ph.D., Asiistant 
Frofei^r, Department of Teacher Education, California State Collegi at Hayward. 

"Implications for Structured Learning From a Study of a Miniature Linguistic System " - Wylla D. Barsness, Ph.D*, 
Associate Professor of P^chology» Boise State College, Idaho, 



C. BASIC RESEARCH STUDIES IN PIAGETIAN THEORY 

Chairman: Judith Grayson. Doctoral Student, Educational Psychology and Special Education. University of 
Southern California. ^ 

"Egocentric Thought Related to Peer Rating Nominations" = Sin K. Stampp. Graduate Student, Educational 
Psychology, University of Caliform'a, Berkeley. (Maste^^^ , uoa naj 

"The ^velopment of Subjective Responsibm^^^ Differential Asoects" = Betty Hennr Graduate Student Edu 
cational Pvchology. University of California, Berkeley. (Master's Paper.) 

"Acquisi^nof Sorm Relational Terms and Concepts: MotherChild Interaction and SociaI=Clas. Di«erences" - 
Margaret R. Wilcox. Lecturer and Research Educator. University of California. Berkeley . 

"CWld-s Cognitive Conquest of Space and Time" = Dr. Henry W. Maier, Professor of Social Work. University of 
Washington Paper w.11 be read by Prlscillt Wong, M.A.. O.T.R., Adjunct Assistant Professor, Department of 
Occupational Therapy. University of Southern CaUfornia.Rtncho Los AinigosHos^^^^ 

"Cognitive Controls in Children and Performance on Piagetian Conservative Tasks" = J Roland Fleck Ed D 
Assistant Professor of Psycholoo., Rosemead Graduate School of Psychology. 

D. PUGET AND ASSESSMENT 

Chairman: Christine Hairis. Ph.D., Director of Training in Communicative Disorders. University Affiliated 
Wqpam, Childrens Hospital of Los Angeles, 

^ER: John C Gowan Ph.D.. Professor. San Fernando Valley State College, The Implications of Piagetian 
Theory of Sounsellmg and Guidance. ui riagciidii 

••Tiit ^nionstration" - Harold 0. Stem, Ph.D.. FeUow. Psychology, University Affiliated Program, CWIdrens 
Hospi al of Los Anples. Demonstration and discu^on of Use of Concept Assessment Kit - Conservation (Marcel 
L. Goldschmid and Peter M. Bentler). 

I. SYMPOSIUM: APPLICATIONS OF PIAGETIAN THEORY TO THE HANDICAPPED CHILD 

Chairman: Marie Poulsan, Ph.D.. Dpctoral FeUow, University Affiliated Progran,, Childrens Hospital of Los 
Angeles, Assistant Professor, California State College at Los Angeles. 

Partidpants: 

Anne«e Tessier Ed.D., Assistant Professor. Department of Special Education, California State College at Los 
Angeles. Development of Young Cerebral Palsied Children Based on Pii|efs Sensorimotor Theory/' 

R^se Marie Swjlow Ed.D., Assistant Professor, Dapartment of Special Education, California State College at 
Los Angeles. Piaget Space Concepts in Low-Vlsion Children.'' B 

Patricia SimiTOm,_Ph.D., Assistant Professor. Department of Special Education, Callfomia State CoUege "Effects 
of LmpageDaricit on Children's Repre«ntatlon of Space." ouege. miecis 

PIAGETIAN CONCEPTS OF CONSERVATION AND VELOCITY 
Chairman: Womars Fiazi. PiycholoB^ Instructor, Los Angeles City College. 

i^S'lf 1^"'"' Res^ch Relating to the Emergenca and the Age of Attalmnent of Volume Conser^tion 
Sfofi^a " ' Educational Psychology, University of Southern 

^^St^^^ Of Conservation" = Peter M, Bantler, Professor of Psychology, University of CaU- 
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"The Perciption of Relative VsIocUy in Elemantary School ChUdren" - Kiomars Fiazi, Psychology Instructor, 
Los Angelss City College. 

A Study of 1 St and 2nd Graders on Conservation Tasks as Related to Academic Subjects - Jule Dombrower, 
Graduate Student^ Departnient of Behavioral Science at California State CoJlege, Dominquez Hills; and George 
Marsh* Professor of Psychology, California State College, Dominquez Hilli. 

G. THE FOLLOWING FILMS WILL BE SHOWN IN THE EDISON AUDCTORIUM BETWEEN 1 :M and 3:30* 

FORMAL THOUGHT - 32 minutes - illustrates tasks that challenge the thinking of secondary school students. 
The tasks involve proportional reawning, separation of variables, combinatorial logic and the integration of these 
in an analysis - a balanced beam with wei^ts. (Dawdion Films j 

GinDING ENVIRONMENTAL DISCOVERY (Super 8mm) 2 nimi - focuses on a sbc month old baby in the 
first fllmp and the same 18 month old baby in the second film; the film explores ways of providing experlenQCs 
which foster the child's intellectual growth. The material is based on Plagetian research. Films were made by Dr. 
Ruth Formanik, Profassor of Elementary Education, Long Island University , Hemstead.New Yorkj and are 
available from her. 

OBJECT PERMANENCE — 35 minutes - a new film description of a scale by Dr. Harvey H. Corman and Dr. 
Sybelle K: Escalona. Records the administration of this individual scale of co|nitive functioning. The other two 
films are ^so from this series. 

SPATIAL RELATIONSHIPS - 40 minutes ^ gontinuatlon of Corman-Escalona Scales. 
C ^ ^ ISALITY - 21 minutes - Gontinuation of Corman-Escalona S^es. 

The above three films are available from The New York University Film Distribution Department. 

H. INVITATIONAL SEMINAR FOR PIAGE^ AN SCHOLARS AND RESEARCHERS 
Hoffman Hall 301 

By invitation only. 3:30-4:30 p.m. 



Can Piaget'i Thtoiy ftovide a fetter %chonMtry? 

C* E. Meyars 
University of Southern Califbrnia 



This presentation has a doubia purpose. One is to rnake a 
gentle introduction to the developmental psychology of 
Jean Piaget. The other is to discuss a potential utiliMtion 
of the ramarkablc demonstrations of Piaget in the rem^ing 
of scales of mental measurement, together with the prob- 
lems which will beset such a utilization. 
We begin with Piaget himself, not only because he is so 
colorful, but because his own history helps to explain his 
psychological theory. Picture a physically tall and padous 
man, with a healthy pink skin and nowing white hair* one 
and the lame pipe in his mouth just about all of the time he 
is not speaking, dverybody*s grandftther, now somewhat 
past 70. That is the man who, after years of incomplete 
recognition, has it made now, being adulated wherever he 
goes, in demand for personal appearances everywhere in the 
world. He has produced a prodigious amount of empirical 
investigation, and has developed a so^llid cqgnitive-deveN 
opmental theory that taJces hold all over, so that now he is 
the most quoted psychologist in thi United States, perhaps 
in the world, 

Who is this man of the hour? How do we explain him? 
Fint of all, wa explain him in part to say that he started in 
biology. He was such a precocious student and had pub. 
lished such good scientinc work that his name became rg» 
gionally famous. As a mere adolescent he was considered 
for an institute directorship. He proeeedad to a Ph.D. m 
biology, following which he directed his entire post doctoral 
life to a study of what must have been to him a perfectly 
norrnal extension of his biology. The biology of his time 
featured the dynamic^ progressiva adjustment of a speciei -. 
member in its environment; that is, the individual in an 
ecological relation with an environment, an environment 
^hich has to be reacted with differently depending upon 
the stage of development of the species. Piaget might juit 
' have studied the ontogenesis of the honey bee or the 

' ^ yucca moth. Instead, he selected the growth of hunmn men* 
^ ■ ^, tal ability, broadly conceived to include lanpage, dreams, 

fantasy, logic, concepts of justice and morality. He has 
. calif d himself a student of developmental epistemology 
y v^k. ^^^^ ^ student of how the child comes to know and to 
, ^ adapt with his mental competence. 

^'^^.^He has, therefore, a biologist's bias for the study of the 
---.t^-ggngralized case. He was to/ mainly interested in individual 
^^^^j*^ differences: he was/iu/ hiterested In impaired development, 
-J^^ dull or the briglit, nor in sex difterencis nor in dif- 
f^fences of any kind whatsoever. He probably has ytt to 
calculate his first standard deviation* Although he studied 
very few children, he studied enough children to satisfy 
himself that once he saw the sequence of developmental 
stages, he could believe he had found the true course of 
^ development. Wiy be redundant, especially when the intir- 
I/-" est is in the general Instance, not in the variity of possible 



minor variations. Parenthetically, it is pointed out that his 
coUeapei, his laboratory, do study, with his methods, the 
reatrded, the gifted, the In^ne, Himself, he did not. 

This bias then, helps explain why many have considered his 
findinp inadequate, his number of cases insufncient, his 
description of iubjicts beneath what we would permit of 
the masters ^ndidate. He was not interested in age norms 
as such and provided none, merely stating that a given 
phenomenon occurs generally about 5 or 6 months or 7 or 
8 years of ag^. Many criticisms have been addressed to this; 
but again, norms were not his bag, but sequence was; stage 
into evolving stage was, 

To achieve his ends then, he produced an astounding amount 
of empirical research in a variety of topics in children's men- 
tal life. Buthedidnot stop with being an empiricist. He 
theorized along with his work, mostly ad hoc theory (little 
evidence of a hypothetico-deductlve approach that I have 
noted), summarizing his research in terms of theory as he 
built it. 

A second background feature, which explanatory value is 
the site of his observations. He came from French-spaaklng 
Switzerland, spending his adult life in Geneva, Switzerland, 
the home of that great beatnik of 200 years ago, that hippie, 
Jean Jacques Rousseau, who preached that message of mini- 
mal formal acculturation with which you are familiar; a 
sort of John the Baptist in reverse, crying repent, not for 
your sins of nature, but for your sins against nature, because 
you tried to do too much civilizing of the child. He was 
the peat preacher of innate goodness which society cor- 
rupts. 

This setting of Rousseau might be related to the basic pos^ 
ture Piaget takes about child development vis a vis forma! 
education. His theory Is not a naive maturationism, like 
GeselPs, to which it is most often likened, but a theory of 
development by interaction, producing a growth which will 
take place normally if you provide an environment in , which 
it can occur. It is a learning approach, but not an SR learn^ 
ing approach; rather it is a child-directed, internally organ- 
ized development. When Piaget is asked whether such and 
such a training might speed up the attainment of a stage, 
he has two answers. The first is philosophical. He says. 
Oh, that Is the American question* Why do you want to 
^ed up the natural pace? He will point out also that any 
time you teach something, you deprive the child of the op- 
portunity to discover it. Then he ^we$ his scientific^mplr- 
leal answer, which is that you can't speed any mental devel- 
opment even if you wanted, because the growth of mental 
structures takes its own time, one thing having to consoli- 
date Itself before the next can develop from It. 

Figure I gives a skeleton of the cognitive theory. In the bb- 
ginning, the first two years, is the sensory^motor period. At 
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thi very start the helpless infant can only recaive the en* 
vironmint, he cannot act back upon It except through a few 
defensive reflexes and through his ability to cry. Pro- 
gressively he develops his sensory niotor competencies - 
early defensive reactions, hand movernents to touch and 
grasp, to ' 'cl, to bite. By the sixth month he dlscrlminatei 
the signiflL^dnt and regular persons, and will soon show dis- 
tress if others care for him. His object relations sizes, 
distances, textures, temperatures — become greatly en* 
riched when he can locomote, when he will go behind, up 
and over, down under, to explore the world of objects and 
persc'vis and rnovements. 

The sensory motor period is not a waste of time in cogni- 
tive development, nor is it merely a period of maturation of 
tissues, Rather^ it is the time to develop the object rela- 
tions, the ability to predict continuity of motion, to use 
cues, and to have telegraphic language, all of which permit 
passage Into the soH^lled transductive preoperational leveL 
Objects and people are now pretty stable. Notice object 
constancy as a development which permits you to infer 
"mentar' activity. The 10-month baby does not have 
much of it. You take away u sharp, dangerous object by 
substituting the bottle or the favorite rattle, and the baby 
drops the dangerous object, so that it is now out of sights 
and hence out of mind. He does not turn back to it. Ha 
cannot tind It where you hid it behind a small screen. But 
now, say at 18 months^ he remembers very well, he looks 
back for, he predicts, he relates what is absent with what is 
present. He has basic percepts, he has object constancy. 
The sensory-motor period has perniitted this predperational 
stage, roughly age 2 - 7, to come about. 

Now objects have names, names evoke the objects to mind, 
and objects evoke the names, There are no trui concepts, 
according to Plage t, tiU about 4, as the child does not gener- 
alize the objects into clas^s= From 4 on the child goes into 
intuitive conceptualization, he will begin to perceive like* 
nesses across different instances. But at 4 he is not quite 
ready to think with and through concepts. Ask him to sort 
out miscellaneous objects, putting some here which go to- 
gether, others there which go together, and he will display 
only fieeting, trivial bases upon which to separate the ob» 
jects - and the^ bases will change whila he is in process. 
Ask him why these were put herej and he'll say they're red. 
Why are these others here, he'll say he likes them. After age 

5 or so he will get more systematic. Why so? Because he 
can more surely abstract out some essence such as color or 
size, and see it in common in different objects. In doin| so 
he shows true concepts. 

The stage of concrete thinking operations comes in at about 

6 or 7 years of age, well established by 8* typically. Let's 
use the classiflcation task as an example. 

We put out 6 carnations and two or three miscallaneous 
other flowers, We get the child to acknowledge this is a 
flower, this is a flower, this is a flower, this is a carnstion, 
this is a earnatiofi, etc. But we ask him, are there more 



carnations than flowefs, or more flowf rs than carnations, 
and he will answer, more narnations, before about 6 years 
of age. Same with S cows, one horse, one pig. Are there 
more cows than animals or more animals than cows? 

Why doesn't he cope? Because he cannot yet do the thinking 
operation which can maintain a hold on one conceptual sys- 
tem while handling a second one — he cannot at the same 
time graip the belongingness of cows among animals gener- 
ically or carnations among flowers generically. 

The mastery of such classincation and the development of 
the conservations Indicate that the child has now reached 
the stage of cc?ncrete thinking operations. The more mature 
child, say of 7 or 8, can see the relation of one conceptual 
system against another. He is not confused by the dual 
membership of this flower as both a carnation and a flower. 
Concrete thinking operations means the child can manage 
his thoughts, to come out with an explanation of such re» 
lationa or of other penomena, and can reverse his direction 
and go the other way too, as in 3 + 4 - 7, but 7 take away , 
3 gives 4, 

Concrete thinking operativity is damonstrated in conserva-' 
tion, and conservation demonstrations are the most famous 
of all Piagetian tasks in our country, and they are both 
easy to do and convincing, especially if you will compare, 
say, one or more four-year-olds with some eight-year-olds. 
Hie examiner transfofms a substance, and the child who 
conserves appreciates that there has been no alteration in 
the amount of the phyiical substance, merely a change in 
form* The capacity to grasp the continued reality of the 
physical substance through change of its appearance is 
conservation. The nonconser ver appears ready to believe 
that a ^usage made out of clay is actually more clay now. 
Let us go through the typical steps of conservation of fluid, 
because they will show the clinical method as used, the 
examiner's checks on the child's apparent understanding, 
and the relative insIgnifiQanca of language. 

(1) Wi initially check lanpage or check it during the dem- 
onstration to determine that there is no problem with 
quantity words such as more, less, the same, etc. 

(2) We check equivalence of levels. We pour water into 
two equal beakers. The child tells us that they are differ- 
ent or same, and may instruct us to increase one to make 
them equal, to his satisfaction, 

(3) Now we pour one Into a taller, higher beaker. We ask, 
which one has more water. If he conserves, he must explain. 
We go on, 

(4) We reestablish initial equivalence to the child's satis* 
faction. We now pour one Lnto a wide, ihallow dish. We 
ask again which has more. 

(5) Wi pour water from one mto several smaU ones of the 
^me shapi. Can he conservi now? Can he explain if he does? 

(6) At one point or another, If he conierves, we say to him, 
another boy or grl said this one has more water, and we 



point to the higher or the shallower one. This is Gallid 
"counter suggeition,*' and is a tist to ditirmina whether 
the child mcrily heard how hs was to reipond, 

(7) If he ^sses up to here, we try what is ^lled the "con- 
trol procedure. We have him pour the same amount of 
TOter into two or three beakers of different sizis. We de= 
termine whether he adjusts by making the water high In a 
tall one, shallow in a wide one, etc. 

You saa how patient and painstaking this demonstration 
was, requiring several minutes for one subjegt. You see that 
. passing is not dependent on merely by knovdng a few key 
words such as "more*' or "^me/* The child Wm^lf must 
be able to mentally adjust for the change of physical ihapi 
by explaining that you took none away, you added none, 
you have the same water but now it*s shallower but wider, 
etc. 

A variety of demonstrations of conservation are employed - 
with clay; 6 blocks comprfssed together vs spread out; long 
trains through a tunnel vs short ones; one-for-one corres- 
pondence of pennies for pop bottles. They have different 
degrees of difficulty, and the most difficult require formal 
thinking operations. 

These latter, formal thinking operations, may ba briifly de- 
scribed as the ability to be logical with pure abstractions as 
well as with the concrete. The x in algebra, repreiantlng any 
or all quantities; the if-then lo^c In hypothaticHieduxtlvi 
science; the logic of axioms and derivations from them; the 
nature of assumptions and propositions. The st3|e is 
reachid at 1 1 years or so, and in high school and college is 
represented in the abilities to work in algibra, pure ^mmar, 
embolic logic* and the Uke. 

The title of this address implies that ptychometry ought to 
be improved, and that maybe a study of Piaget can improve 
it. Whit is wrong with present psychometry that we should 
want to do so? A look around you indicatai that very 
much Is not welL We have a variety of attacks upon such 
instrumentation as the 3met and the WISC that they are 
culturally baised, that they do not measure what they pur- 
port to, namely pure mental development, tlmt they mis- 
identify nonfamiliarity with difflculty, ^t us take a some- 
what technical look at the kinds of items In the Binet and 
MSG and how they got into and stayed In such ^lei. 
Items were itlected originally by Binet and hii people to 
represent typical eomi^tence of children at the several age 
levels. What could he performid by about 60 per cent of 
five-year-old children constituted mental age five. \Wiat six- 
year-olds could do constituted MA 6, and so forth. The 
items were mixed, mrm teasing memory^ some riquirin| 
analoB^, somi drawing of diapams, diflnitions of words, 
recognising and naming common objects. Thus was the 
Binet initiated, and thus we have had the criterion for men- 
tal age plaeemint of Binit-type items ever since. Note that 
the criterion of placemtnt is impirical or statistical difficul- 
ty 



Now there are other bases for the selective retention of iu 
ems, particularly internal consistency. Today 1 want to d 
limit my complaint about existing scales, which have not 
changed motably In the 60 years since Binet, to the one 
issue of the simple empirical difficulty of items and the m 
chief implicit in that practice, A lot of the items in the 
Wise and Binet meet a statistii^l difficulty criterion, but 
not a logi^l criterion* such as inclusion, or complexity, oi 
abstractness. WISC and Binet vocabulary scales represent 
the problem. Taking as an example for discussion, we can 
show the most difficult items of the Stanford-Binet vocabi 
lary. Why are thise words placed at this Superior Adult II 
level? Becau^ very few persons in the norm groups could 
define the words. Why not? Some of them are not diffi- 
cult. TTie highest word of aU is not at all abstract, not in- 
elusive, or complex in any way. It is a common noun, a 
name for certain easily discriminated objects, though most 
of you may not be familiar with it. The next word is some 
what subtle In its nature and does indeed require abstractn 
to comprehend and to define. The third most difficult 
merely means sweaty, and again, probably some of you did 
know that, but it is not at all difficult to teach a child to 
say, "Gee Mom, Vm all sudorific" when he comes in aftar 
touch football in the front yard. The fouith is also siinple 
and you should not need much mental age to pass it. The 
fifth is truly abstract, whilp the sixth is not. Thus, of the 
six most statisti^y difficult words, only two of them 
might be said to represent levels of subtle abstractness 
which would truly mark the very superior adult. . 

We am make mmilar fun of items in Wechsler*s tests as welL 
but let us generalize the point: many specific items in the 
Binet and WISC have not been placed in an order of diffi- 
culty arrived at because they inherently carry complexity 
or Inclusiveness or emergent abstractness, but only be^u^ 
they Were empirically determined to be failed or pa^d by 
particular proportions of peoplo. To take a ridiculous exani 
pie, probably nobody in this room full of graduate students 
and other icholars knows the word for **cow" in Afghanista 
TTiat makes knowing the Afghan word for '*cow" a mark of 
an extrimely brilliant Intillect, wi can state cynically, 
raffieulty of this sort may only be obscurity, and may 
change overni^t with Sesame Street or a shift of geography 
i^l interest. This in part is the reason you can say Intelli- 
lence tests are not culturally fair, and is one reason the 
testing movement Is under the gun. 

TTie key point of a potential Piagetian psychometry is that - 
the tasks would be ordered primarily by a logic other than 
or In addition to a statistical pais-fail ratio. The task would 
require functioning by the ciiUd, not just knowing, and 
the functions would be ordered, in the ideal instance, such 
that B could not be performid till A was under controL 
TTus Is the same as saying, with regard to postural and loco- 
motor dsvelopraent, that before the child will stand he wHI 
at, ^d before he will walk he will stand. It is the same as 
being able to add before being able to multiply. 
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Since Pis|itian demonitrationi are now rathir univgrialiy 
known and very will replicatid, it is probably trua thst 
hundrgcis of informal and formal attempts to scale mental 
development in Piaget's tasks are in procssi. I am aware on 
this campus of two doctoral disiertations, one by Bermin 
which scEled Piaget to com^re with the WISC and Blnet in 
the study of retardation^ anothar, by Dr. Sharp which at- 
tempted tu determine whether some con^rvation item^ 
would be culture fair In identifying EMR children. We have 
had several masters papers to my knowledge* One recent 
one is by Mr. Yoshidai in special education, who developed 
a Guttman scalogram with several dozen trainable retarded 
children, in part leplicating Piaget and Inhilder. Without 
doubt, the same interest would be evinced on any campus^ 
either to niaki a scale as suchj or to use Piagetian tasks as 
predictor variables^ control factors, or depfndint variablei, 
Piaget is In, 

What about serious scale making'/ I direct attention to four 
afforls^ and will mention more, in wWeh competent scaling, 
following something of the logic I have mentioned^ has 
been attempted* There Is to my knowledge only one for= 
mally standardised, normed, validated, and published 
scale, that of Goldschmid and Bintlir. Dr. Ooldschmld is 
at McGill in Montreal whlla Dr. Ben tier is uiually found at 
UCLA whan he is not here in thii auditdrium platform. 
This, which they call the Concept Assessment Kit - Con- 
servation, is a fully standardizid s^le resulting from a selec- 
tive retention of consarvation itemis complete with scoring 
protocols^ norms* item statistics, validity dM, formal an- 
nouncement, designed for 4 - 8 years of age. There are 
parallel forms, A and B, and a slightly different icale C, 

Of importance to us is that not only here is a first published 
scale, bur that today's lophisticated level of standards in 
test scaling and publlshini have besn applied to Piagetian 
content, thus making some progress toward answiring 
questions like these: 

(1) Is conservation all om achievement 1*! divilopment? 

(2) If it is^ all one, do some particular concrete aehievi- 
ments anteeede others? 

(3) Is any such sequence immutable, or does it vary with 
culture and other factors? 

TTie first queition, is conservation all one achievementi has 
an answer in the Goldicftnid-Bsntler area. Yes, in pniralj 
the tasks in i^les A and B ap^ar to be homogenaoui - 
conservation is, by these talks, ^ubstiintially one function. 
Scale C is ill|htly differ^ntj not orthogonal to A and B, but 
enough di^erent to merit some separate attention. 

The next question, do some achievements in conservation 
aritecfde pt hers? Yes, is found by many others, these 
scholars replicate the observation that substance consem^ 
tion* for examplij is far easier than volume. Is that se- 
quence immutable, or does it \iry7 In gineralj the repli- 
cation within conservation is in an order of difficulty 
pnerally found, but^ as others havi shownp some children 



get out of order with ichifvementi in some tasks, even 
when the childrin are honiogeneous in subculture. As to 
cross cultural stability of the taiki and age norms, Gold- 
schmid and Bantler have not gone into that, but have a 
scale which, more than previous efforts, permits cross cul- 
tural investigation to go on systematically. Meantime, there 
is a plethora of other cross-cultural evidence indicating 
poup differences in ages of achievements, but generally 
supporting Piaget in the order or achievements. Recall that 
the Goldschmid and Bentler scales are on conservation only. 
They are not yet the replacement for the Binet or the WISC 
as broad s^le ^mplirigs of mental functioning. We will 
return to this issue later. 

A second effort worth mentionini is the rather collossal 
production of the two other Montreal scholars^ at the Uni- 
versity of Montreal^ Laurendeau and Pinard, They appear to 
be undertaking a complete survey of Piagetian phenomena 
for children from about 2 years of age and up into early 
adolescence. Whether this effort is to make scales for the 
market, or merely to do tidy-up work on Piaget, I do not 
know. They have, however, produced by now two books. 
Causal thinking in the child (1962) and The developmmt of 
the concept of space in the child (1970). Each research was 
painstakin|ly faithful to the clinical method of Piaget, but 
was more tyitematic in the description of subjects, tests^ 
and results. They conducted the wbrk to answer criticisms 
of Piaget*s own insufficiency of numbers or incomplete 
pursuit of his own ideaSi or to answer criticisms of those 
who have clidmid, with quick and easy (rather than slow) 
methods, that Piaget had poor data and poorer^conclusions. 

Each study involved hundreds of cases, spread over a suc» 
cession of age levels. The results seem to have definitively 
resolved many doubts about certain Piagetian speculations 
and to have filled gaps in knowledge^ while discovering more, 
In general the results support Piaget and correct him. What 
is of Interest to us this morning is that the data do produce 
tasks which do have good but not perfect ordinal character. 
The waiting public aiks, will they put scales on the market? 

It is suggested you do not anticipate scales from them very 
soon. For one matter, the Montreal scholars appear to be : 
interested more in research than in supplying the clinical 
market* For another, consider the practicalities. Their 
first book, exploring causal thinking, with questions about 
five areas of phenomena to be ixplainad, such as What 
is nighttime. What about dreamij together with some other 
testing* rfiquired 10 hours of examining time, over 4 yo 8 
sessions per child. It is obvious that a practical test would 
have to consume much less time, and hence run the risk of 
departing from the main purpose. 

In their second book on spatial conception I did not find 
any mention of time consumption* but since a great deal of 
handling of object and map type material ^as involved, I ■ 
would p^ss the series took hours. To lummariie, Lauren^ 
dtau and Pinard did not pve us a scale in the Goldschmid 
and Bentler senw, but they appear to have all the makings ^ 



for onaj up to final selection and norming of itemi. 
'Dus sama practici^l difflculty of teiting timi was admitted 
by our third icalin| ^rion. This is Prof Read Tuddanhim 
of Berkeley, about whom it has tatn said for yaars that h§ 
was embarked on test conitructlon a la Binat. Howev§r, 
one cannot find a icili, or any detailid accoM^ 
: articles about thf probltmi of eonstruQtion with some illus- 
trative data. He tells of attsmptlni to apply mMg rigor 
to the tasks while making them into effidint, essentially 
nonvirbal ttst items/perhaps sacrifldni 
haps not. He flndi diwppointin|, lew intiritem corrglations* 
suggtiting that either thi items lack reliability or that 
separate functions art biing sampled - that is to ^y^ pos- 
sibly separate factors in Guilford- s sanse - or bothi Re- 
viewing Prof Tuddf nham's Wflting, one does Indeed come 
to a belief that he also found, as did Laurendeau and Pinard, 
the apparently nonglobal nature of Piagetian tasks, wWeh 
then apparently can contain two or more leparate scales. I 
have mentioned by now the publiihed scales of Gold^hmi 
and Bentler, the Laurendeau and Pinard booki, and Tudden- 
ham's eventual publication of a scale. One repeatedly hears 
stofies of how the Geneva group, particularly somebody 
named Vlnh Bang, are making a more or less universal sqale. 
I have noted such mentions for leverd years now, but 
without evidence of a scale. Perhaps somebody in the dis- 
cussion group or soniebody in the audience knows more than 
,1 and will share his Information* 

And now some attention to infant level ^ales, It is hife 
that the developmental work is easier^ for the infant is more 
primitive, and stagis are much easier to identify and to put 
in order than in later, more fully copitiva Ufg, There are 
inany efforts - one film today will show Cofman and Es- 
^lona's work. Still another U that of Fornmnek, Let me 
take up still another which is eriating some excitement* 
This is an infant^evel developmental appraisal by Uzgiris 
and Huntj In preliminary formp but one which they are 
pleasantly ready to share with scholars. The object rela* 
tions and other phenomena described for the lehsori'motor 
period by Plaget are ordered into a Gesell-type scales again 
with the conviction that, before thii, comes that. Uzgiris 
and Hunt and others are using the scale for observations of 
infants, to determlnip for eximplei how different mother / 
Ingi affect devalopnient. Parskevopoulos and Hunt, in a 
l^per due for Imminent puW'gationi have used scale items as 
a dependent variable in comparing three groups of infants 
in Greece, One was in a foundling situation wi^h a ratin of 
caretakiri to infants of 10 to I, another with a ratio of 3 
to 1 , A third |roup was In their own homes, pre iumably 1 
to 1. The results showed the mean ages of such a partlcu* 
lar attainment in object relations respectively to be 33.3 
months, 21 ,8 months, and 20,3 months, Presuming thit 
there was no lerioui confounding triable to which thi re» 
suits would be In part ittrlbuted, we have a clear vietoty 
for mothirhood. VWiat may escape you is this, the riiults 
If dependable are clear Plaget and Itiming theory, and 



clearly non^esell, in that they show how adaptation cornes 
thfou^ Interaction with the environmint, not just irowth- 
in4ime. 

We return to the title of this paper, can Piaietian theory 
pro\1de a better p^chometry. We can ask the question in 
seviralways. 

In one, we ask, will we ever go ffom Plaget into a single com* 
prehensivi s^e of mental development in which all items 
are perfectly aligned, perfectly Cuttmanized? The answer is 
probably no. In the first place, as Goldschmid and Bent ler, 
Laurendeau ana Pinard, Piaget himself, and others have 
determined, you cannot count on no instances of slippage 
or decalage as they call It in French -^ differences In pass- 
fail do appear at least In different ta^i on the same attain- 
ment. Fufthermore, genuine dlfferencei, amounting to 
fundamental factors so to ^ak, arise in the attempt to 
find parallelian in major aspects of development. Piaget 
Wm^lf, as verified by Laurendeau and Pinard^ showed differ* 
ent courses for spatial conGeptlon and representation on the 
one hand and the more or less purely verbd causal logic. 
Goldschmid and Bentler have information from good sam- 
pUng that conseTOtion of physical substance itself may be 
divided. 

Thus, come 1984, we will probably have JCfitei/not just 
I one scale. Each wHl be established In homogenilty of the 
' function ^mpled, there will be at least two of them, per- 
haps mora, Each of these can consist of items not only 
ordered statistically, but items Of mental process essentially 
in a logical sequence, They may not ^tlsfy criteria for a 
pure Guttmtn ml$ ^ut they should have good reproduce- 
ablUty, 

A second question concerns assumptions about the alleged 
permanence ys, ineonitancy of the trait you measure with 
a scale. Since Watson's day, American psychologists may 
be m$n as divided into camps about attitude toward testing, 
Trait measurement by some people such as Terman of the 
Stanford-Binet was equivalent to establishing the child*s 
more or less permanent level, permitting early and confldent 
prediction and plicement into special tracks or programs, 
luch ai EMR or gifted, with excess and obscene confidence 
In the stability of the measurement. Others, Influenced by 
the SR biha\dorist tradition, saw such use of testing with 
revulsion, immg a belief of a different sort, that traits were 
highly responsive to training, and IQ*s ai traps for our 
thinking. 

Well, Piagetian scaling would first of all not very naturally 
yield a quotient and would not prasupposi a rixed quantl- 
tatl^ statement of individual differences. It would measure 
degriii of stage attainment of maturity, and might fore* 
casti as Inhelder did, the ultimate or maximum stage of 
mental competence one would expect In a child. Piagetian 
scale scores would not necessarily be responsive to training, 
as we saw, but a scale would be more palpable than Binet or 
Wise in scaling of human process ability or abilities, They 
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would hold up in face validity before dvil rights disputants 
and before human devalopment inveitiptors looking for 
deicriptivi and control triable! The scalei would have an 
immediate relation to educational programming thin pre- 
sently ran be iecured from the enentiiUy anomaloui scorii 
of current measurement, which are interpreted only In 
norms. Another way to my this ii that you will get a 
description of the child's state of coping ability having in> 
stint msaning for him, and not depindent for interpretation 
on a comparison with other child^n. Wi' d havi in effect 
criterion referenced meaiuriment in mental devf lopment. 

Keep in mind that ^iaget's theory Is an Interactionist thioryi 
basically a somewiiat naturalistic learning-u^n^maturatiDn 
conception, and is not an SR theo^ and does not car^ 
the SR theorist's complete optimim for what can bi 
achieved with intensive direction, so I do not mean to Imply 
that cognltivi^evilopmintal icaling wUl^tisfy all SRlsts, 

Third, will such scaling pve us the le^nd coming» the 
mystical culture fair or culture frei tist? No, this hopt can- 
not be held out. Fiagetian theory holdi that devilqpmant 
is due to interaction, and some cultures difrir in the pro- 
visioni for good inttractioni mcluding physical and mental 
health as well as good books and languagt In tha home. But 
the saveral cross cultural studies show that while rate of 
going through major processes will differ by cultuf a (for 
example, slower in lower status famUiiS in America than in 
middle status ramilies), thi order, the sequence, is not 
violated. 

In short, therefore, I perceive that 1984 can bring ui measure- 
ment based on process rather than informatloni with scoris 
more surely valid as so*callid human ability, ability that is 
probably In the plural. However, mch scale development 
will be a long time coming without substantial financial 
underwrltinp. 
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introduction 

By way of an introduction I would like to share with you 
how I became inlireited in studyin| Plaget and conduatini 
a research study utilizing Piagetian taski. The study wUeh 
I will discuss today was conducted during 1967-1968 as my 
master's thesis. My initial interest began, howeyeri during 
my senior year of underpaduate whool when I was taking a 
cour^ in Exceptional Children under Dr* Mary Maeker* 
^ring her course I volunteered to do ^me flald work with 
^battery of Piagetian expirimenti. The next year I intered 
paduate school in the field of Educational P^chQlogy. Af- 
ter only a few weeks I found myielf at a lo^ at what to 
write my thesis on. I called Dr, Meiker witha despirate 
cry of Help. What to write about? Accordingly , she sug- 
gested that I might like to extend and revise Uii work she 
hid begun on the Piagetian taski as she would not be able to 
continut her work on it at the ^e^nt time, "nie idea was 
exciting and I began work umnedtately. 

Rationale Behind the Study 

The basic Pia|etian concepts and methodologies were well 
discussed this morning so I shall be brief in my introduction 
of the rationale behind my study. As Dn Meyer's men. 
tioned this mornings Piaget never has claimed that Wi ax- 
periments were in any way standardized nor did he obierve 
a very large number of children upon which to base his 
conclusions* However, since Piaget's system of concfite 
operations repre^nts an attempt to impo^ a formal model 
of the reasoning processes of childreni it is only natural 
that a logical extension of his work would ^ an endea^^r 
to standardize his tisks wd in so doing posiibly compare 
such variables as sex, age, socioeconomic level and ithntc 
poup as these variables may effect a chlld*s performance, 
I donU think 1 need mention the importanci and sipifl- 
^nce of these variables and how thty Influence a child's 
cognitive development, 

Ther? are at least three primary reasons why a battery of 
Piagetian tasks would prove to be a useful tool for pro- 
fessionals: 

L The Piagetian tasks can be u^d In the as^ssment of 
the individual chlld*s general level of intellectual de- 
velopment, of his s^ciflc scholastic aptitudes, and as 
a test for readineis levels for various kinds of instruc- 
tion^ luch as number readineis. In tWs manner Piaget- 
ian results can be used towards practical idueational 
matters such as grade placement and aislgnmenti to 
remedial training pro^ins whin neceSMry, 

1 The planning of curricula can be done in the context 



2, ITie planning of curricula can be done in the corilext 
of Piagetian developmental findings. I believe Dr. 
Morine will be discusang more specifically Implemen' 
tation of the Piagetian concepts in the classroom. 

3. Paget's theory also has a good deal to say about the 
nature of cognitive ihou^t processes and the ways in 
which unknown ixtenials becorne Internals, Irtiu^ 
using his methodology it is possible that wt could 
learn something about the more favorable conditioris 
for learning and hence improve our teaching tech' 
niques, 

PROCEDURES 
&unple and Methodoto^ 

A battety of ten Piagetian tasks were administered to 470 
nursety school boys and girls in order to compare the ef- 
fects of socio^ranornic level, sex, chronological i^e, and 
ethnic poup differences as these factors effect their deveU 
opment of Intelligence according to Piaget*! sequential, 
invariant stage theory, Administmtion of the lest battery 
was done by senior and graduate students at the Univeraty 
of &iuthern CaUfomla. 

Hii sample conasted of 470 chfldren, 228 boys and 242 
prii, TTie age range was from 3.0 years to S.p years. The 
socioeconomic levels were divided into three levels: lower 
(n-85), lower middle (n^l89), and upper middle (n-196). 
TTiree divisions were used to describe the sample In terms 
of ethnic grouping: Cau^sians (n^314), Mexican-Ameri- 
cans (n=5 1), and Negroes (n-lOS). No attempt was made 
to nmke ihk simpiing population representative of any 
particular population as a whole but is merely an agglomer- 
ition of cases. The sample was also divided into groups 
accprdini to age, TWs age distribution was divided into 
five equri intervals of four months: Age 36-^ mo. (n-S7), 
Age 4145 mo. (n-66). Age 46J0 mo. (n^lOOi Age 5 1-55 ' 
mo, (n-1 32), and Age SMO mo, (n-1 1 4), 
TestBatt^^ 

Before di^^ng the resulti of this study 1 would like to 
present and demonstrate some of the ten Pligetian tasks 
which m6$ up the test batteo^. If you will refer to the 
tandouti we will go throu^ each taA, Table I presents 
a summaq? of the task codes and the de^riptions of the 
Piagetian tides used. 



-Beckenbachi Madelene Lenann, ^'Cognitive Development in 
Tasks/' Unpublished Master's Thisis, Unlviraity of Southern 



Nur^ry School Children as Measured by a Battery of Piagetian 
Califomia,1969. 
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TABLE 1 

Codes and DiOTiptions of Piagetian Ti^s 



Talk 
Content 



Space 

Representation 

Conservation 
of Number 



Consarvation of 
Disgontinuous 
titles 



Conservation 
of Length 

Consarvition 
of Area 

Classincation 



Conservation 
of Quantity 



Sublask 
Code 



C,N.4-1 
C.N.24 
C,N,-2-3 

C,N."24 
C.N.-34 

C.D.Q.4^1 
aD.Q.-l-2 

CLA 

CAA 

Cl.-I 
CI. -2 

CQA 



Deseription of Task 



Ability to conoeptualjze objeets m they ari loMtid on an Eudldean Grid of 
horizontal coordinatii, 

Ability to count verbally from one to tin. 
Ability to count ten stones in a row. 

Ability to recopiiza the eonsemtion pfinclpl§ when ten stones are placed in a 
pUi as comparid to a row. 

Ability to count Virbally ffonft one to ten. 
Ability to count ten poker ch.^ps in a row. 

Ability to ricoplze the oonservation principle if ten chips are placed in a pile 
as compared to a row. 

Ability to reeopize the con^r^tion principle between two rows of poker \ 
cWps of iqual numberp 

Ability to make a one*to=one correspondence with poker chips by making a row 
of equal chips as in a demonstration modeL 

Ability to recognize the consar^tlon principle with chips in two unequally 
spawd rows. 

Ability to recognke conservation principle of two equal sets of btadi placed 
into two equal sized boxeip 

Ability to recognize conser^tlon principli when equal lets of beads are placid 
Into unequal sized boxes. 

Ability to distinplsh differences In length between a straight pieci of wood and 
an undulating thread. 

Ability to recogniie coniervatlon of area as identical cubes are placed on equal 
sized squares of paper but where the cubes are placed in different arrangimenti. 

Ability to place a potpourri of objacti in a logical hierarchlal ordefi and thus 

distinguish subclasses from untvirsal classes. 

Ability to distinguish a subcla^ ffom its universal class. 

Ability to recognize conservation of quantity when one piece of clay is trans- 
formed into a sausage while an original piece retains its shape of a balli 
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XABI£ 2 

Percentage of Subjects In Each Flagetlsa Stage 



I'asks 



Space 

Representation 
S,R.-1 

Gonservatlen of 
Nwbecs 

C.N. -1-3 

C.N.-2-3 

C.N. -2-4 

C.N.-3-1 

C,N.-3-2 

Conservation of 
Dlgcontinuous 
Quantltieg 
C,D.Q.-1-Z 

Conservation of 
Z«engCh 
C,L.-1 

Conservation of 
Area 

CA.-l 

Classification 
Cl,-1 
CI. -2 

Conservation of 
Quantity 
C,Q."1 



Stage I 



79,5 



3S.9 
34.9 
36.0 
8.9 
45.1 



40.3 



40,S 



47.1 



59.2 
10.0 



82.5 



Stage II 
Stage Ila Stage lib 



26.8 



23.4 



26.3 



42,9 



27.1 
23.9 
10,7 



32,3 



30.7 



49.2 



36.1 



13,1 



15,2 



Stage III 



20.5 



37.0 
39.2 
53.3 
15.1 
54.9 



27.4 



13,5 



10,0 
32.0 



17.5 
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RESULTS 

The statisticil method applied to the data was the cW 
square, within a contingeney table format » The null hyjxith. 
esii was only rejected if the .05 conndence level wis riachid. 

Findinp Relevant to Sex Differencf s 

Five of the ^vinteeii ta^i showed significant differen isi 
between sixes. Of thise five tasks, two (CN^^^ and 
C.N,-2-2) tested thi child's ability to count from one to tin. 
The other thrie tasks included the ability to deal with the 
principle of con^rvation of numberi (aN.'2-3j C.N,44, 
and Where siplfirant differencts existid It was 

found that the girls were more ^cceisful with the tasks 
than the hoys, 

Findjnp Reliv^nt to Age Differtncei 

Ten out of the seventeen tasks were found to have Signifi- 
cant dlffarencei for different age intervals. Theie ten 
tasks Included the following: space representation (S,R.-1), 
conservation of discontinuous quantity (C.D,Q.»MX eon= 
servation of area and seven of the tatfcs involved 

coniervation of numbers (C*N.-M , C.N,-2-3, C.N,*24 

Findinp Relevant to Ethnic Group DiffirenQe^ 

Of the seventeen tasks, eleven showed significant differences 
existing between the three ethnic groups. Thi signiflaant 
tasks found for this variabli were: space ripresentatlon 
(S,R*-1), consirvation of discontinuous quantities 
^ (C,D.Q,^1-I and C.D.Q.^1-2), classiflcatidn (CM and CI-2X 
and the femainlng tasks were concerned with conservation 
of numbers (aN^M. C.N.-1-3. CMM, C.N,^2^3, C.N.-3^1, 
and C*N.-3^2). It was found that in general, in .terms of the 
level of cognitive developmint of the Mixican-Amafican 
childrin functioned uniformly at the lowest level of cog- 
nition with Nigroes next and the Caucasian children con* 
slstently functioning at the highest leveL 

Findjnp Relevant to SociO'EconomIc Levels 

There were only two tasks that were not found to differ- 
intiate betwein the three socioeconomic levels. These 
two tasks were conservation of length (CX,-1), and conser- 
vation of quantity (C.Q**I). It was found. In ginsral, that 
lower socioecononilc groups functioned at the loweit level 
of cognitive development while the uppir-middle group 
functioned almost consistently at the higheit levil of cog- 
nitive development for the sample* 

Findinp Relevant to the Distribution of Cases bttwiin 
Stages 

As part of your hindout matirlal you have a summary table, 
Table 2, which gives the distribution of subjectSp regardlisi 
of age in each Piagetian stage. As can be seen by this table 
there exists a wide fluctuation in difficulty level between 
the various Piagetian tasks. While a numbtr of the tadcs 
have approxlmatily the same level of difncultyj no simple 
pattern exists. There does appear to be somt gineral find- 



ings which aie filivant to the findings fspof ted on this 
tabli, ^ . : 

TTiese nndings include: 

I * There dois exist a wide fluctuation in the dlfllculty 
level of the type of tasks used in the battery, with 
percentages of objects found at stage I ranging from 
8.9% to 82.5%. 

2, Criteria for classifying children in the three develop- 
mental stages is not consiitantly parallel thus each 
task must be considered independent of others. 

3. TTie most difficult task for this ^mple was with 
"conservation of quantity," 

4 TTie task with which the largest percentage of chil- 
dren were able to pass at Stage III was fourth of the 
tasks involving consei^ation of numbgr, thus, there 
may be positive support here for training effect. 

5. "niefe is found gineral agreement with Piaget*s theory 
that cognitivi divelopment takes place In a sequential, 
invariant ordtr. Thus, with theexception of only 
slight digree of variance, as the subject's ap increases 
there li a dicraase of those found to be in Stage 1 

and an increase of those found in Stage 111, 

6, The more critical the scoring criterion the better the 
distribution within stages issumes the normal dis» 
tributlon curve. 

Summary and Concluiion 

Interpretation of the flndings of this study must be made 
according to the criterion discribed and the population from 
which the sample was selectid. However, many of the find- 
ingi saem to warrant a more general application. These con- 
clusions Includt: 

1 , Cognitive devilopment does take place ill a sequential , 
Invariant order, 

2, Childran who are able to apply the concept of con- 
serwtion with one type of material cannot necessarily 
do so when dealing with another type of materlaL The 
ixplanatlon for this is possibly that the consirvation 
eoncipt is appllid first to specific situations and mater^ 
iais and becomiS leneralized through expefienca. 

3, Not all chUdren at the same age are functioning at the 
^me level of copltive development. This has impor- 
tant implications for the readiness theory. 

. i . 

4* In general, children are more successful at relating, 
conser^tion of number than wjth other forms of 
conservation. 

Si Socio-economic level li the most significant variable 
affecting the child's level of cognitive development. 
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Ever since I read Sylvia Aihton-Warner's Spinsier and 
Teacher, I have been trying to explain some of this obierved 
phenomena whili demonntrating her "Key Vocabulary" 
with children. The most puzzling thing, to me, aside from 
the fact that no major fipre in the neld of reading thought 
much of her idea, was the intense possesiiveness of each 
child over his own words. Why, I wondtrtd, did they have 
such a faSGination? Why was it so difilcult to get a child 
to throw away thoii words he could not remember, even 
though it was obvious that this action produced far mori 
vital, powerful words in the long run? 
Ricently, I was struck with the similarity of behavior of 
childrin with their key words, and other chlldrin who clear- 
ly were in the concrete operational stage dping the classic 
Piaietian experiments. Might there be a felationshipbetwien 
Key Wordi and Conservation? May I present somt of my 
thinking that thii, as a hypothessi, might myce some mm. 

For example, a child demonitrating his understanding of 
conservation with water, wheh the liquid from one glass 
was poured into a taller glass says: - 

It's still the lame, because, I ^w bifore in the other glass 
that it was the same = 
But how can it be the same? 
You empty jt and put It back in thi others! 
This is an axample that could be fiplicated a thousand 
times, The child that has riached the stage of consemtlon, 
has internalized Its meaning. He cannot be fooled by 
changing the size and shape of the glasses. 

Let me compare for you another child that has been working 
to give one of my undirgfaduata studints (a completsly 
inexperienced teachir) some key words. Note that the in- 
experience of the obsarver does not obscure how the child 
feels about words of such Internal importance. 
A week later I returned to the classroom, eliciting the "key" 
words. Tills was an enUghtening experience for both of u^. 
It was serious learnini on her part, and excitement, for her 
kdy words were her reality, and Indian It was. As she had 
gone to visit her grandmother that weekend her words were 
images of this environment (she often goes to the reserva- 
tion apparently) ^'mountains," "iky," "grass," "wind," 
*'night." The words were so real to her, her world, and as 
a result of her excitement I suggestad she compose a story 
about her words. I wrote and It was a bsautlful composition 

.She wanted to take it home after our smion . /. , 
(omphasis added) 

Moily Bf earley and Elizabeth Hltchneld, A Guide to Reading Piaget 
© Jeannetts Veatch 
^Ibid,P. 18, 

'^Simon and Schuster (New York City, 1 963), p. 3Sff, 



Let us take another example of a child who shows under* 
standing of another Piagetian task, that of seriation and 
corfiSpondeiice. The child was to arrange a series of sticks 
and dolls in pairs from large to small, Of course, the pre^ 
operational child could not complete the task, no matter 
how much coaching he received, Another more mature 
child talked as he maneuvered the objects^ 

Are the dolis alike? 

Oh, no, they get smaller and smaller, and that-s the smallest. 

Do you know which stick beiongs to which doll? How can 
weflndout? 

We must arrange them smaller, smaller, smaller (he did so), 
Clearly this child has achieved conservatidn, and can reverse 
■ the order of the sticks and dolls. The term reversibility i^ 
uMd to indicate such inner understanding* When the child 
achlevii such a state of understanding, Piaget considers 
him to have achieved equilibration. 

l^t us turn again to children as described by Sylvia Ashton- 
Warner in her book, Tmchih ^ Note again this eyidence of 
equilibration with words: 

"Mohi/- 1 ask a new five, an undisciplined Maori, "What 
word do you want?" 

**Jetr' 

I smile and write It on a strong little card and give it to him, 

.... "What do you want, Seven?" Seven is a violent Maori. 

"Bomb! Bomb! I want bomb!" 

So Seven gets his word "bomb" and challmges anyone to 
take a from Mm. 

"Tigers" is usually a word from the European children but 
here is a Maori with it. So I give him "tigers" and «fy^r 
have I to repeat this word to Him, and in the morning the 
little card shows the dirt and disrepair of passionate usage ... 
Out press these words, grouping themselves in their own 
wild order* All boys wanting words of locomotion, aero- 
plane, tractor, jet, and the girls words of domesticity, house, 
Mummy, dolL Then the fear words, ghost, tiger, skelling- 
ton, alligator, bulldog, wild piggy, pollci. The sex words, 
kiss, love, touch, haka, The key words carrying their own 
illustrations In the mind, vim, md powerful pictures which 
none of us could possibly dra w for them - since in the first 
place we can 't see thm and in the second bmuse they are 
so alive with an organic life that the exterml pictorial 

O^ew York City: Schocken, 1966), p. 9, 
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rvpmentaiiim afihm /i biyund ihe ftantier of possibility , 

ne mdency is for ihm to^ gsthir fom once they are 
mid \ , {emphasis added,) 

For a final contrast bgtwaen ihm two operationi, linguistic 
and mathematicaU may I again quote a child who is drawing 
how water would look no mattar how a bottle (with water 
in it) would be tilted. He says, *S . , becaust water eannot 
slant; it's always straight (i.e,, horizontal) because water 
must always be itfaight.''* 

If you would grant that I hav§ shown that key words, prop- 
erly elicited, are analogous to con^rvaiion in Piagetian 
terms, then I could say that each key word is a word that 
isconsemd. That is, it is internalized. It does not need to 
bi taught. It is undeistood, perhaps not in l|i formal dinn- 
ition, but as one child ^^idi "I know all about it." Hii 
word was "whale " He had never seen a whale. His knowN 
edge was a product of sheer undirstanding of some sourea, 
and vicarious source it had to bej of what a whale was, 
When this boy was asked why hi liked that word best on 
that day, he replied, "Because it is a big, BIG flih!*' He was 
only six* 

If key words are the only ones that can be said to ba con- 
served, then they are the only ones that need not be drlllid 
upon or imposed. As to the rest of the words that childrfn 
use when talking they, of course, would be of lesser im- 
portance in impact, even though far more numeroui. These 
would be service words, and other categories in which the 
child is not Intereited; 

Piaget advocates have demonstrated, (May I ricommend the 
writings of Millie Almy and Richard W, Copeland as re- 
markably lucid?) that mathematieal operations are not 
Internalizedj'not understood, not usable and certainly not 
teachable to the child until he has feachad that state of 
Nirvana where, plunk! equilibration, security, knowledge 
comes about. 

There are at least three resiarch studiei; that indicate a par- 
allel development using Sylvia Aihton-Warner's innovative 
idea, I refer to Athol B, Packer's work with Follow-Thru 
children^ which showed that such words were not of the 
stuff of the basal readers,^ Also Eleanor Barnette*! work at 
the University of Ariionai showing the significantly im- 
proved ego concept of children on a Key Vocabulary pro- 
gram* as well as improvecl attitudei toward reading*^ In 
addition, Raymond J, DUquette, at Arizona State Univiriity 



demonitratid that children under i Key Vocabulary prO' 
gram performed better, significant at the 0,01 level of con- 
fldencej in word meaning, para|raph miining^ and word 
study ikills in reading as measured by the Stanford Achiive- 
mant Test; and in writing in the number of (1) running 
words, (2) words spelled correctly, (3) different words, and 
(4) polysyllabic words.^ 

While obviously three studiei do not make a hypothesis 
completely, incontrovirtably provenj nevertheless^ these 
are significant straws In the wind that tend to support my 
proposition that the phenomenal quality of children clutch: 
ing their key words to their bosoms, has its origins in the 
comparable quality of conservation ai explored by Piaget. 

In closing I must say that if Piaget is right in that children 
move through sensori-motor pre-ope rational stages differing 
In ages but not in sequence, to that concrete operational stage 
of thorough going understanding, then a similar kind of 
development must take placa as children proceed through 
the years to the operation of learning to read and writg. 

If Piaget is critical of attempts to Imposi mathematical 
learning in an effort to speed it up, then analogous attempts 
to imposi learning to speed up reading should also be criti- 
cized as fruitless* Not only do the studies above lo suggeit, 
but other numerous studies of self-selection in reading,^ and 
those of the 27 itudiei of beginning readings* are not in 
oppoiition. 

Inasmuch as the majority of teachers in America, and the 
world, for that matter, do not use children's own language,' 
let alone their dialects^ in developing the skllli of literacy; 
inasmuch as the majority of programs of beginning reading 
instruction Impose language other than the children*s own, 
a comparison of a linguistic operation with the most 
powerful and vital of children's language^ and a malhematical 
operation on the most demonitrable of developniental stages, 
diowi how Inadequate, now non-developmental are our . 
procedures to develop the skills of literacy, 



ERLC 



' Brearlay and Hitchfield, op. cit.p p. 96. 

* Athol B. Packer, "Sylvia Ashton^Warnir*! Kay Vocabullry for the Disadvantiged," Reading Teacher, International Reading 
Association, VoL 23, No. 6, pp. S59fr 

Eleanor A, Barnette, "The Effects of ^ specific Individualized Activity on the Attltudis Toward Reading of Firet and Second 
Grade" (unpublished E.D.D, dliiertat Ion, University of Arizona^ 1 970). 

Raymond J. Duquette, "An Exparimgntal Study Comparing the Effects of A Specific Program of Sign Vocabulary Upon Reading 
and Writing Achievement of Selected First and Second Gradi Chlldrtn" (unpubllihid Ph.D. dissertation, Arizona State Univer- 
sity. 1970). 

^Sam Duker, Individualized Reading (UMum^ New Jersey; Scarecrow Press, 1 969), 

^ Ruisell 0. Stauffer, editor. The First GmdiRiading Studies: mdings of Individual Ifwestiiatbm (Newardk, Delaware! Inter- 
national Reading Aisoclatlon, 1967), . 
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ABSTRACT 

Creative growth is the fnafl-induced, systematic, creative 
form of changi that produces improvements in existing 
structures or Qri^natii totally new ones. Creativi growth is 
a mathodology for producing outcomes that are productive, 
predictable and controllable* _ 

This study asks the following queition; If progress is to be 
maintained and problems solved by rarrylng out a program 
of crtative growth, how is this program to be implementid? 
Any improvement in developmentall>*rele\^nt levels of 
progfess within socio-cultural, economic-technical, political, 
psychological or constitutional institutions, is due not only 
to the fesources at hand but in the opportunitiis for change 
that are available* 

Resources include the human and flia natural Human re- 
sources are made of several dimensions Including the 
psychological: affective and cognitive/ 

Schools are one of the moit promlnint initltutions In any 
community for implementing development and propeii. 
If a program that reinforces thosa featuris that produce 
creative growth could bt implemented, Improvementi may 
be possibie in the young that would freatly influence ac- 
tivities in their later lift. 

The Uganda Government has bean developing new curricula, 
eipecially In sciencij which they hope will significantly con- 
tribute to creative growth. The influence of a new science 
curriculum on the intellictual and emotional growth of 
children forms the main content of the research of this 
study. 

In what ways would a change In the curriculum In the pri^" 
mary schools lead to a change In development leyeli? 
Many authors (J, Piaget, P. G. Vernon, T, HuMn, T. W, 
Schultz. D, Smith, A, Inkelis among otheri) have Implied 
that rational thinking and planning, a creative ipproach to 
problem solving and an emotional control that allows for 
empathy, are necessary (but not necessarily iufficiint) 
psychological conditions to maximizing the utilization of 
resources with flexible alternatives for creative growth. 

The objectives of this study are as follows: I 
A. To describe variables and to propose hypotheies re- 
lating and to evaluate their relevance to the pridlction 
of future trends. 

B* To analyze the results of testing theie hypotheses and 
to evaluate their relevance to the prediction of future 
trends* 

C. To produce viable luggestlons describing some mith- 
ods through which primary schools can be improved 
to Increa^ an individuari chance for raising his level 



in devilopnient-specinc structures through creative 
growth, given the set of alternatives and resources at 
his command. 

. 'nie variables being considered here as most influential in 
producing changes in development-relevant learnmg are as 
follows: edu^tional experience (years of school, atten- 
dance-nonattendance), type of school (new scienca curri- 
culum, old science curriculum), age, location of school 
(Buganda rural and urban, Bugisu rural and urban), out- 
reach (trips to urban areai,.exposure to media), socio^ 
economic status (SES)/ 

The following dependent variables are measured: cogni- 
tive development (rationality, ereativity), affective develop- 
ment (self Imige, want fulrdlment), school achievement and 
economic return. , 

Test queitioni which were used to maasure the above vari- 
ablei Wire devised by the author In previous research In 
East Africa and Mexico and by other researchers In cross- 
cultural studies. These queitlons were modified in a pre- 
test of 144 itudents, pupils, adults and non-schdol children 
near Kampala, the capital of Uganda. Three research asili- 
tanti, two from Buganda and one from Bugisu, were chosen 
from over 35 university applicants. They collected class- 
room, ethnographic and census information as well as the 
Interview data used in testing the hypotheses. j 

The sample tested was all male. 1 ,228 children and adults 
were Interviewed in the four ecological settings. Twenty 
school children each from grades onCs four and six from new 
science curriculum and old science curriculum schooli ware 
leliCted* Twenty non-school boys with ages and socio- 
economic backgrounds similar to those of the p\iplls were 
the comparison group. Adults from theie role categories 
completed the sample In each letting: farmers, laborers, 
cfaftsmen, ihopke'eperi, officials, teachers. 

These relatlonihipi among Independent variables are pro- 
posed: 

Adults: ' 

location - — — ^ outreach 



education 



Outreach lenerally is dependent on a person's SES, The 
richer mn afford radioij televlilon and newspapers. They 
jtend to live in the urban areas and have more eduxatlon, 
iQutreach ii alio a direct function of location. An individual 
who lives in an urban area Is more likely to be influenced 
by ■'modernizing** forces than one living in a rural area. 
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Generally, the younger thi adult the hi^er his f dueation 
leviL 

Non-schDol children; 

looEtion 



age 




^SES 



Location, SES and outreach ire relited similarly for non^ 
sohool children as w^th adulti. Age is Indepndent of lo> 
cation, 



Pupils: 



location 




outreach 



curriculum , 

educational experience (ichool - non-ichool) 
age (years of eduction) 

Note: Variables without arrowi are fully independent. 
Variables at the beginning of a cauial link ^n also be con^ 
sidered independent, 

The following are the hypothesei and the results of their 
testing. 

Related to children: 

L Pupils in all schooli teaching the new iciince curricuN 
um will icori significantly higher on measurei of af> 
feetive and cognitive development and ichool ichiive- 
ment. 

Hypotheiii one is confirmed. Reiulti are significant at the 
.001 level. 

2. Pupils In urban schools will icore ilgnifixantly higher 
than pupils in rural schools on miaiurei of affective 
and cognitive development and school achievement. 



Hypotheils two li eonfirmed, Results are signincant at the 
.001 leveL 

3, PupUi from Wghir SES homei will score signincinlly 
higher on miasures of cognitive and affective develop- 
ment and school achievemint, 

VV^in controUad for location i hypothe sis three Is not con- 
firmed* 

4* School children will score significantly higher than 
non^school children of the same age and background 
On measures of cognitive and affictive devilopment* 

Hypothesis four is confirmed. The results are significant at 
the .001 level. 

5, Cffildrsii iakin| more trips to an urban area, using the 
radiOi television and newspaper more will scori sig- 
nincantiy blghir on measures of cognitivi and affec- 
tive devedopki^ent and school achievement than chiU 
dren not ^ Oriented, 

Hyptohisis five Is conflrmed. Thi sipificanci level falls 
from ,001 to .01 when location and SES are cdnlroUed for. 

6* The older the child (the higher the grade level) the 
slgnlflcantly higher will be his score on measures of 
cognitive and effective development and school achieve- 
tnmt 

Hypo thesis six Is confirmed. The results are signiflcant at 
tlw.001 level. 

7. The six variables (curriculum locatloni SES, out* 
. reachj education and age) will explain a significant 
portion of the variance in icons measuring cognitive 
and affectlva development and school achievement in 
chlldrgn, 

Rigression analysis yields these results. 



Per Cent Variation Explained by Each Indipendent Variable 
(school children) 



Dependent 








Indeptndent ^ 


/arlable 






Variable 


curriculuni 


location 


SES 


outreach 


education 


age 


TOTAL 


rationality 


7.9 


2.3 


.1 


.1 


20.00 


8,1 


38.5 


creativity 


1.3 


7.0 


1.1 


.7 


21.50 


8.7 


39.3 


self image 


6.0 


3.6 


.2 


.1 


7.7 


4.5 


22.1 


want fulfillment 


2.0 


.7 


1.3 


.3 


16.4 


1.5 


22.2 


school Bchievement 


.6 


.3 


.1 


.1 


20.0 


5.8 


26.9 
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uependant 






Variable 


location 


SES 


rationality 


llA 


1.1 


creativity 


BJ 


a 


self image 


16.6 


1.0 


want fuJfillinent 


7.1 


2.6 



Pir Cant Variation EKpIainid by Eaeh Indepandint Variabli 
(nen-school childrin) 



outreach 

1.4 ; 
1.3 

3.5 
4,0 



ap 

37.4 

27 J 
ILO 
17 



TOTAL 

SLO 
38 J 
32.1 
16.4 



Hypothasis seven is logically confirmed In that a lignificant 
proportion of the dipendent variablei (especially the cogni- 
tive variablis) is explained by the Independent variables. 
Hypothises related to adults: ' * ' 

L Adults in Urban areas will score significantly higher 
than adults in rural areai on mtasurgs of cognitive 
and affective development and economic return. 

Hypothesis one is confirmed. Reiulti are lipifieant at the 
.001 level. 

1 Adults coming from higher SES homes will scori 
significantly higher on miamres of cognitive and af- 
fective development and economic return. 

Hypothesis two is confirmed. The sipificance value reducei 

from .001 to .01 when location is controlled for. 

3. Adults living in or taking more trips to urban areas, 
using radio, television and newspapers niOfi will 
score significantly higher on measures of cognitive 
and affective development and economic return 
than those not so oriented. 



Hypothesis three is confirmed. The significance value re* 
duces from .001 to .01 when location and SES are con» 
trolled for. 

4. Tlie more years of school completed by adults the 
significantly higher \vill be their scores on measures 
of cognitive and affective development and economic 
return. 

Hypothesis four is confirmed at the .001 level of signifl= 
cance, 

5. Ihe older the adult the significantly higher the score 
on miasures of cognitive and affective development 
and' economic return. 

Hypothesii five is not confirmed. The ralationship is posi- 
tivi until age 35 and then becomes negative. Each effect 
cancels the other for the total sample. 

6. TTie five variables (location, SES, outreach, education 
and age) will explain a significant portion of the vari- 
ance In scores measuring cognitive and affective deveU 
opment and economic return in adults. 



Per Cent Variance Explained by Each Independent Variable 
(adults) 



Dependent 






Variable 


location 


SEJ 


rationality 


0.9 


1,0 


creitivlty 


3,0 


1.6 


salf image 


6.9 


0.1 


mat fulfillment 


1.3 


0,1 


economic return 


0.1 


0.5 



outreach 
.1 



.3 
5.0 



Indepindent Variables 



Hypothesis sbc is logically confirmed. A significant portion 
of each dependent variable has bein explained. 
The results show that the new icience curriculum in its first 
year of operation does contribute sipifieantly to ptychologl- 
cal development. It is speculated that since education is 
strongly associated with development-related.learnlng out- 
comes (adult riiults), a new science education may contri- 
bute even more to these outcomes as these children becomi 
adults. 

Further findings Include a reduced inclination of the edu- 
cated to want to live In the cities and to have large families. 



tducation 


age 


TOTAL 


30.2 


4.7 


36.9 


21.0 


2.4 


28,1 


10.0 


0,1 


17.2 


60.0 


2.2 


63.9 


38.0 


1.2 


44.8 



As education level increases there is the tendency to accu^ 
mulate and manipulate thoie materials and human resources 
that are prerequisite to increasing development levels and 
subsequent progress* 

Hopefully the new science curriculum will lead to changes 
in other curricula so that a more rational and creative ap- 
proach can be used to solve the problems that are within 
man's controL 

From ob^rvations in the classroom and an analysis of 
teaching strati|ies the new science curriculum classrooms 
exhibit a tindenoy toward more flexible approaches to 
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liaching, ' This flsxible approach includes use of materials ' 
for each individual to interact with, fvaluatlon of results ■ 
of ixpefimijiti, itachsr as colleape Instiad of authority^ 
affictive growth as weU as cqgnitive, process over content, 
freedom of exploration, creativity a$ well as lo|ical pfoeeisas, 
ttaching for an unknown future^ 

Further studies should shed li^t on whether or not thesi 
observations form significant influinces in the education 
process. Is it thi style of teachln| or the sciintinc prpcass 
or both? Can this approach be used in othtr subject areas? 
Will the results then be multipliid? 

This research brings out the need for researohirs and currlGulum 
developers to be in Piaget'i '^formal operations'' stage of 
development so that future accomplishmints may add eygn 
further siplficance to our understanding of change and growth. 
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Ttm Df velopniQt of Subj^tive R^nsibUity: 
Diffirentkl Aspects 
^ Bitty Henry 

UniViraty of CaUfornk, Berkeley 



There are two large araas of research and thought concern- 
ing the davelopment of risponsible bghavior in ehUdren. 
One is the study of the accaptanoe of responsibility at any 
particular ap for completing tasks or behaving in an in^ 
creasingly mature manner, Thoia researching this a^bt 
tend to develop lists of "responsible bthawrs.'* character* 
m children according to mme criterion, and then by how 
they measure up to the first s«J§. Anotiiir trend is to study 
responsibility in a developmental manner, as Piaget has 
done, Studying it in terim of moral dilimnms, he has traced 
changes In a child's concept of responsibility as he matures. 
In this way, he has specified two stagis in the development 
of responsibility - "ohjectivi responability" in which acts 
are judged by their Qonsequences or size alone, and a later 
"subjective responsibility" in which intentions achieve 
primary importance. These changes are reflected in both 
actual behavior and in a child's verbaUsmi, Studying three 
separate areas in which responsible behavior is observed 
(dumsiniss, stealing and lying), Piaget makes no attempt to 
further difTerentiate responiibllity except to my that parem 
tal training has been shown to iwve an effect in the agi of 
acquisition of the second stage. The present s^^ 
an attempt to determine whether age diffarincis in the 
development of subjective reiponiibility could be differ- 
entiated further, and, if so, whether tho rgsearch concerning 
the acceptance of specific responsibilitiii could geniraliie 
to the development aspects studied by Piaget* An adapta- 
tion of Piaget'i methods was usad. 

Background 

Traditional Methods 

Harris et al (1 954), using several mithodi, including the 
Teacher's Check List of Responsibility (miaiuring such 
things as promptness in school) developed by Hawghurst, 
and a citizenship scale (measuring conformity to social 
norms) based on the one developed by Gough, McCloskey 
and Meehl, studied 4,000 white school children in both 
rural and urban areas to further catigorize the term '-rei* 
ponsibility " On the different scales he found sipiflcant 
differences in the amounts of responsibility assumid by = ^ 
different groups, with older children Ksuming more than 
younger ones, girls more than boys, and urban children 
more than rural ones. He wai, however, unable to find 
signlfl^nt correlation between the various mcaiur^s of 
responsibility, except with children over fiftien years old, 
because he could find no unitary trait of responiibility in 
children* Hi concluded that there was "little evidence of a 
marked developmental process of res^niibility in children " 
It would seem more accurate to say that the study indicated 
the likelihood that theri is no uniform devilopmintal trait 
of reiponsibility. 



A study of moral charicter by Hartihome and May (re- 
ported in Kohlberg, 1968), ^though not referred to by 
Harrli, would tend to corroborate this interpretation. These 
researchers were unable to find any geneial character traits 
OTrresponding to words such as honesty, and concluded that 
what one does in one fltuation is not necessarily going to 
generaUza to another. It would seem likely that this could 
•alM be true of responsibility in various situations; 
In another study, Harris (1954a) correlated the number of 
home chofei performed by cUldren with their scores on 
the lama res^nsibility Indices he u^d before, and found 
little ewdenci that routine home tadcs are associated with 
an attitude of responsibility. From this he concluded that 
it is perhaps not Imposed tasks, but rather self-induced ex- 
perlinces and taski which afTict the development of res - 
ponsibility. Tliis is similar to the conclusion of Coieman 
(1964), who, in her introduction to a ^mposium on the topic 
of respondbiUty in adQlescents, stated the likelihood that 
children will learn what they need to perform in their 
present environfflent only, and that imposed tasks or ex- 
periences will not benefit the growth of responsibility. 

A study by Waters et al (1958), using Walters' own checklist, 
studied the differing assumptions of various groups concern- 
ing the age at which childfen could accept various home 
and publie responsibilities (such as hanging up clothes or 
returning borrowed property without reminders). A^ing 
iroups of white mothers, Negro mothers, ipecialiits and " 
college students, he found no significant differences in 
expected ages, but a uniform agreement that girls should 
bi able to assume responsibility at an earlier age than boys. 

Zunlch (1963) carried this design one step further by asking 
the children themselves at what ages they thought the 
responsibilities measured by the Walters scale should be 
assumed, He used over 500 sbcth grade students, both 
lower and middle class, as subjects, measuring responsibilities 
that are usually assumed between the ages of five and ten, 
and found, with statistical signincance, that lower class 
phildren uniformly put responsibility at a later age than 
the middle class children did. He concluded that children's 
"perceptions concerning the development of responsibility 
are dependent upon social class " TOi finding brings up an 
interesting aomparison with the Hapii (l9S4)rasearchj In 
which he determined that the urban child iccapti reipon- 
sibility before the rural one. No one has yet studied how 
the urban^poor or suburban-mlddli class would compare, 
Summa^ 

So far, then, we have indications from Harris' work that 
older children exhibit more responsible bihuvlor than 
younger ones, girls ihow more than boys and urban children 
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more than rural onis. Waltgrs igfeis with the finding that 
prli tend to be more feiponiibli than boys at mch aga 
leveL Zunich dittrmintd that the middli class ghUd is 
more respoiistble than the lowir. Several investiptofs . 
mtm to a|fee that riSponsibillty is a quite varied term, and 
that perhaps it is not uniform acr^ atuationi with any one 
child. 

The above studies havi ^me linnitationi* The firit one 
would be their tendeney to use checkliits, Althou^ specific 
itenis Wire checked for validity, friquenlly by several 
judges, to determine whether they measured reiponiible 
behavior, there appears to have been no differential vaUda^ 
tion done« Responsibility appears not to have been cleirly 
and uniformly defined by the Judges^ and* iS a results 
, different lists were, in effect^ frequently measuring dlff^ 
ent traits - some confuiing reiponiibility with hontity 
wouldn't sneak into a mows if I could")^ otheri with obe- 
;dience ("Take a bath without their mother's help after they 
had been reminded to do so"), and itlll others with some 
highly subjective characteristics ("Parents should attend 
PTA replarly*') or ikUli (operate a dupUcatpr), In this 
sense the difficulty at corrilating niiasures is largily a 
semantic problem — a failure to defini terms befori cheek- 
ing to see If there is a single trait, responsibility. 

The studies so far listed were unifofm in their lack of 
theoretical backpound presenttd. The resaarchers appear ' 
to have felt that by studying the ipeciflcs of a trait, geniral 
conclusions could eventually be reached. No overill thaory 
or ffamework was ever presintid* 

Devf lopmental Research 

This differs from the approach used by Piapt, Piaget 
studied responsibility in terms of moral devilopmenti itudy- 
Ing changes within the child as he moves from egocentrism 
and reaction to adult constraint to a morahty based on co- 
operation and autonomy, Responsibillly within this frame^ 
work represents accountability - how a child would relate 
various moral situations or acts in terms of their gravity, 
Feeling clumsiness, stealing and lying to be issues of great 
frequency if not importance in the moral develop*flgnt of 
most young childrinj Piaget based his research on these 
three areas, He pre^ntcJ children with sets of stories - 
each Sit involving similar acts from the above categories, 
but with difftring intentions and consequences - to be 
rated by them for seriousness* Hi then d^cussed answers 
and experiencei with them to further clarify thair viewi 
In this manner he observed stages in a child^s development. 
The very young childi he notedj cannot separate moral and 
phyilcal law; rules come from above and are not to be 
changed. Sinci adults have frequently verbally responded in 
accordance with the extent of any particular mislmp (aU 
though their moral reaction does not necesiarUy follow this 
pattern) j the very young child tends to judge "wrongneii" 
by this criterion, Thus the mora ridiculous a He qr the more 
valuable a stolen or broken object is, the greater thi wrong 



in commiting the act has been (objectivi res^nsibility). As 
the child pins in cooparatlun in his dealings with others, 
tWi quality tends to be replaced by a judgment stressing 
intantions over results (subjectivi responability). This 
shift in imphasis tends to come somewhere between the 
ages ^yen and nine or ten. 

Aside from this very basic distinetion, Plagit attempted to 
diffirintiate among a child's judgments, verbaliims and 
ictions. The viry young child may in his verbdizations 
be merely parroting what he has heard, in his actions express 
what hi is learning and in this Judgments rinect what he has 
alrsady metered* Thus it was not uncommon in his dis- 
cussions with children for Piagit to find a child who judged 
others (in the presantid stories) more harshly than himself 
(in personal fxperiences) - not necessarily bee 
greater selWe^ilency, but becau^ his own actions reflected 
changes in divelopment which had not yet been adequately 
incorporated into his own cognitive frarn^work for use in 
explanationi The children thus described appeared unaware 
of and unconcerned with any incongruity in their thought 
processci thus displayed. In this sense, the child appears (o 
pass through three stages. At first he expresses a moral 
realism (objective responsibility) In both his actions and 
thoughts* As he matures he passes through an intermediate 
stage m which he behaves on a subjectively responsible 
level althou^ he still verbalizes on an objective level. The 
final stage on this criterion li when the child achievis both 
verbal and actual subjective responsibility in his moral 
judgments. Although Piaget would feel these stages to be 
appropriate for all children, the specific ages of levels 
would tend to reflect those children he studies, most of 
whom were from very poor districts in Switierland. 

Specific Aims 

The present study was an attempt, using Plaget's method of 
presenting and discussing storlei with children, to iii if the 
efforts of Harris, Zunich and Walters at differantiatibn 
among children could be realized In a less structured and 
hopefully less artificial situation. In this case children from 
two ethnic groups, Nepo and WhltCj were studied. Only 
males were studied, and all were from the lowir-mlddla class. 
Based on the findings of Hartshorne and May and their 
possible application to the Harris study (indicating that 
there may be no uniform trait of responiibility), two 
separate dtuational aspects (school and non-school| repre^ 
lenting authority and peer group relationihipij respectively), 
were studied. 

Coleman, Harris and Piaget seem to agree that responsibility 
(subjective riiponsibillty) tfevelopi best when Its growth is 
motivated Instrinsicallyj whither through tasks or eKperlence* 
From this point of view, one might expect that a child 
would exhibit more of what Piaget terms subjective res- 
ponsibility in whatever activities are more mngtmnt with 
Wi life style. Dlfferintiatlng betwiin school and non- 
school tasks was an attempt along these lines. The hypothesis 
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was made that school is not as congruent with living ixpir- 
iencis with blacks as with whites, and that therefore black 
children should be mori likely to show subjectivi rispon- 
sibility within the give and take of peer group relations, It 
was expected that, in accordance with Zunich's findings, 
black chlldfin would appiar less responsible in authority 
type situations. White children * who have traditionally met 
with more sucgess in schooli were expected to ihow the re^ 
verse of this CDnflguration. It was felt that showing the 
above hypotheses to be tenable could have importance in 
the individualizing of education. If children gain respon* 
sibility primarily frnm different types of experience by 
groups, it would indicate that ^rhaps different experiences 
should ba stressed with these groups. 

Method 

Subjects 

TWrty^two male third grade studintSi sixteen blacks and six- 
lecn whites, from two sehools In the Bay Area were studied. 
The schools selected were almost racially uniform and em» 
ployDd relatively compafable teaching itructure and author* 
itarlanism. The white school wqas parochial; the black 
school, public. The first is non-graded; the second has an 
open pod system for some of its students. The children 
studied were selected randomly (Dixon & Maisey, 1969) 
from among the third grade boys in the schools, with a 
prior limitation to those born in the United States and 
speaking English. They were rated adcording to the Index 
of Status Characteristics (Warner, 1960) and tiacher estim- 
ation to determine their approximate iqual membership in 
the lower middle class. The boys selected were then dividid 
randomly into two separate groups^ divided equally black 
and white, representing the orientation, either school or non- 
school, of the stories they were presented in the study. 

Procedure 

.£?^i child was presented with four separata problem situa- 
tion sets involving responsibility ^ as defined by Piaget, ' In 
each set the motive and material results of an act were the 
stimulus, such that one story Involved good intentions with 
extensive damage or rtsult, and the other Involved bad 
intent with minimal ne|ative result (see Appendix). There 
were two story sets for each of the cati joriei, clumsiness 
and stealing. The storiis were made to be each the same 
lingth and their order of presentationi subjective or objec' 
tlve, was counterbalanced. Each child listened to stories 
with either a ichool (luthoritarian) or non-school (peer) set- 
ting; thise stories were basically the same* with a change 
of setting or object differantiatin| them. The dependent 
variable was gradation InUerms of objectivi or subjective 
riSpDnsibility made by the clilld in diicuislng the storiiS, 
such that each child recilvad a score according to the num» 
ber of subjective story interpretations he made, fanging 



from zero to four. This was done in an attempt to quantify 
Piagit*s method. 

With each child, the procedure was the same. The examiner 
brieny explained to the child that she would be reading 
stories to him and would like to hear how he felt about 
them. Each child was told that there would be no "right'* 
or "wrong" answers to the questions subsequently asked 
of himi and that the examiner was learning about children 
and hoped to find how different cWldrani in different 
schools, viewed the stories, The children were told how 
they were scored, with no moral interpretation applied, 
after the session, if they asked. The entire procedure took 
about fifteen minutes with each child. There were no un- 
willing subjects; several asked for more stories after the 
initial four sets. 

The examiner then read each story to the child and asked 
him to repeat it in his own words, to be sure of his under- ^ 
standing. The story, or parts of it, was then reread if ne- 
cessary, for clarification. The child was asked if he thouglit 
the "hero" of the story had done anything wrong* and if 
he should be punished. After both stories of a set were 
readj the child was asked to name the greater wrong and 
to explain hli reasoning. Whichever diraction the child 
chose, the alternate, with reaioni, was then presented to 
\m\t to see if he would change his mind. Alternate argu- 
ments (such as, "But the other boy meant to do something 
wrong'*) or summarizations (such as "One boy wanted to 
help his friend and stole something big, and the other wanted 
a little Cindy bar, so took it") were pre^nted until the 
child was sure of his response. At some point during each 
administration each child was asked if he had ever been 
confronted with a similar situation such as trying to help 
someone and making a mess Instead. He was asked whether 
he had been punished, and, if so, whether he thought the 
punishment was just. Almost all the children had had such 
experiences. 

Resuiti 

Tlie children kerned sure of their judgments (less than fivi 
diildren altogether changed their mind on any story), and 
their reiponMs generally fell into the patterns first de- 
scribed by Piaget, Typical of subjective responses was that 
of a black child, given non-school stories, "Keith should be 
punished *cauie he did It by purpose/* Another child, 
given school stories said that an act was worse "cause he 
wanted it hls^lf and the hoy who stole the lunch stole It 
for his friend *cause he has nothing to eat," Various white 
children said "he was stealing for a good reason," "I don*t 
think he meant it" or "no, just an accident*' in regard to 
whether or not a person should be punished. 

Objective rispon^s emphasized the value of an object, and, 
frequently, ths need or inevitability of punishment. An 



Two stories, from an original six, were dropped during pritistini to ihorten the time of testing. 
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example of this would be the reiponse of one black child, 
given non-school stofiti, who said that it is worse to "let 
a monkiy out of a cage (than sttal a candy bar). You 
can't go to jail for a candy bar " Another child (also 
black, non-school) said "John wo^ *caus€ a modfl air- 
plane cost more money than a kite. It was John's fault 
'cause hi lift it thert " After the Examiner explained that 
he had not left it there himself, thi child continued, "It 
was his fault *cause he broke it." White childrin showed 
essentially the same response pattern, although pnerally 
without the stress on punishment. As one boy (white, 
school) said, when asked whether it is worse to steal a 
lunch for a hungry friend, or to steal a picture just because 
you want it, "lunch does sonif thing uSiful and a picture 
doesn't," 

There were some original responses, such as the child (whiti, 
school) given the same story, who said "All he had to.do was 
tell the teacher and she would have done something about 
h and he wouldn't have had to steal it/' Another boy 
(white, school) said it is worse to steal a monkay than a 
candy bar, despite intentions, because a "monkey knows 
how to eat a banana(and) a candy bar ain't worth anything.** 

Most children had experiences similar to those in the itorits; 
contrary to Piaget's rmdings^ they judged thimselyes in the 
same way they judged the boys in the stories ptesanted* 
An example would be one boy (black, school) who rated 
all the stories objectively. Ha said, "Once I stole Something 
fiom the store, A little tiny piece of pm. Just put it In 
my pocket and walked out," When asked if he should 
have been punished, he said, "No, 'cause it was only a tiny 
piece of bubblegum,'* 

Scoring 

Each child In the study received a scorej either Eero or 
one, indicating whether not he responded subjectively to 
each of the four stories presented to him. This was de- 
termined according to whether he placed emphasis on the 
intentions or consequences in his Judgment* These four 
scores were added together to form one score, ranging from 
zero to four for each child. A mean score for each group 
(black, school; black, non=school; wlute, school; white, non» 
school) was determined by adding the scores within that 
group and dividing by el^t, the number of children in each 
group. 

Reliability 

A Spearman-Brown reliability test (Anastasii 1968) was 
performed on the results to check interitem consistency 
and the predicted results had the original six story sets 
been used instead of four. On a split-half test the correlar 
tion is .82 between odd and even numbered stories. The 
correlation equals .78 for the predicth^e reliability of four 
instead of six stories, indicating, in both,cases, a fairly 
strong correlation. 



Analysis (See Tables 1 & 2, Figs. 1 & 2; Pgi, 24, 25) 

^e mean scores according to situation and race show that 
there were diffirencis among the groupi. These results 
indicate a trend in the direction of the hypothesis. Com- 
paring the school and non-ichool stories, the study showed 
that there was a greater difference in response among blick 
cliildren than white, with whites consistently higher in 
subjective responsibility as measured. 

Comparing white children with black children on the 
stories, white children tended to show greater subjective 
responsibility with school situations and black children 
showed relatively more with non^school tasks, as predicted. 

An analysis of variance was performed to test the slgnifi- 
cance of these fiiidings. Race differences were shown to be 
significant at the .05 l^vel in frequency of subjective re- 
sponsis over all. No Qther comparisons^ either the situa- 
tional variable or the interaction proved to be sipificant* 

Discussion 

Limitationi of the Study 

There are rame important considerations that must be 
made in interpreting the findings of the study. AH white 
children studied were from a parochial school, in contrast 
to the public school attendance of the blacks. This could 
have affected the scores in that parochail school atten- 
dance might be a reflection of greater parental concern 
about education or authority. One teacher at thi* parochial 
school mentioned having recently discussed moral issues 
and the pussibUity of an illegal act such as stealing being 
justifiable in certain circumstances, This could have been 
renected in the higher scores of the children at this school. 

The stories read to the children varied in tense, some being 
in the present and some being In the past. The effects of 
this extra variable were not itudied. 

AlsOj there was no test or equalization done on the severity 
of the stories* There Is no question that the stories could 
have been manipulated to increase or decrease the likelihood 
of a subjective responsa. Most adults would think no wrong 
of a child who spilled his milk at the table while reaching 
over to catch an infant sibling who was falling off his 
highchair. Likewise, if a person felt a great respect for 
friidom and let the tigers loose at the zopj few people 
would be sympathetic, In this study, the stories were the 
lame across racial groups, equalizing this factor somewhat, 
but soma were different across the situational varlabli 
, and could have been thus affected. As a whole, this approach 
could mean that the differences perceived between the 
races could be caused by d if firing attitudes towards or ex^ 
^rience with punishment rather than differing stages of 
morality. Reiponiibility is closely aligned with so many 
aspects of maturation and lift styla that It is difficult to 
specify exact causes for differentiation. 



Above all, in interpreting the findings, emphaiis must be 
placed on lift ityle differences between the two ricial groups 
of the study. Child rearing practices appear to diffir, with 
a possibility that punishinent Is strgssed mora within the 
black population. The relative cohesivf nesi of the families 
was not considared as a variable in the selection of subjects. 
Once apin the importance of the church must be mentioned 
as an axtraneous variable. Genetic racial differences cannot 
be inferred from the results, 

o Correspondence with Other Restarch 

The results of the study suggest that lower middle class 
white male children attain subjective responsibility before 
their Negro counterpafts. Piapt determintd that the 
transition from objective to subjective judgment occurs 
between the ages of seven and ten. Most of the children in 
this study showed both types of responses, indicating that 
they were in such a transitional period, Plaget indicated 
that parintal training has an effict on the age of acquisi- 
tion of the second stage; since the present study madf no 
attempt to diffirentiata between |enatic and environment 
tal innuences, the perceived racial diflerences in suhjictive 
responsibility could well be attributed to child^rearing 
practices and expectations. Further research would be 
suggested in this area. 

The pfasent study supported the view of Harris, Walters 
and Zunich, that the area of responsibility is a fruitful one 
for rescarchj and this study succeeded in adapting the con- 
cerns of these investigators to the more uniform and theory- 
related framework of Piaget. 

Implications for Practici 

Teachers frequently are attuned to differing parental strata^ 
gies for handling disobedience, according to or despite a 
child's intentions. They may base much of their school- 
home communication of student behavior or achievement 
with an eve towards its probably reception. This study 
corroborates this view by indicating the existence of differ- 
encas betwet n home and school resiwnsibilhy as perceived 
by children and, perhaps, a need to makt a child more 
aware of intentions for his acts. If the racial diffirences 
in the development of subjective responsibility are causid 
by child rearing practices, it would be advantageous for the 
black schools to attempt in some ways to counter-balanci 
a fear of punishment (possibly quite realistic in soma black 
communities), with a continued regard for the intentloni 
behind an act and perhaps through some discussions with 
the children of such issues, 

Conclusions 

The presant study has shown that there are signiflcant ra- 
cial differences in the acquisition of subjective risponsibillty, 
Thesi differences possibly may be due to differences in 
child-rearing attitudes and practices, su^estlng an avenue 
for further research. No significant difftrences were found 
Q rigardlng chlldren*s perceptions of responsibility in home 
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and school ^ttings. The study showed that it is possible to 
adapt trait resiarch concerns to a developmentarframiwork. 
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Apptndu 

L A little boy named John is in his classroom. He is 
called into the lunchroom. He goes in, but behind 
the door there is a chair and on the chair thire is a 
tray with fifteen cups on it. John could not know 
that there is all this behind the door. Ha goes in» the 
door knocks against the tray, and the cups all gat 
broken* 

Onci there was a boy named Henry, One day when 
the teacher was out of the room he tried to get some 
paste, which was against the rules. He climbed up on 
a chair and stretched out his arm. But the paMe was 
too high up and hs couldnH reach it. But whilt ha 
was ttying to get it he knocked over a cup. The cup 
fell down and broke* 

A little boy named John is playing outside his house. 
His friend calls to him from- next door. Ha rushes 
over, but behind a small rock was his friends's new 



model airplani which cost a lot of money. John 
couidn't have known this was behind the rock, and 
doesn't it. He rushes over, but iteps on the model 
airplane and breaks it. 

Once there was a boy named Henry. One day when 
his friend was not around he borrowed his papar 
kite without asking. He tried to get the kite to flyj 
but there was not much wind. He ran very quickly 
so it would go in the air, but it got caught in a bush 
and got a little rip along the side. 

Once there was a little boy named Keith. Hi was sit- 
ting in the classroom, and when the teacher left the 
room he thought he would play with the paints even 
though he knew it was against the Tulei. He took a 
brush to paint with and made a little mark on the 
floor. 

A boy I Darryl, once saw the small paint jar in class 
was empty. One day when the teacher was away hi 
thought he would help her by rilling it from the big 
one. He thought it would be a nice surpriie for heri 
But he made a big paint mark on the floor whin ha 
dpened the jar. 

Once theri was a llttla boy named Keith. He was at 
a friend's house visiting one day. His friend had to 
leave the roomi and as he left, said don*t touch my 
paints, Keith opened them as soon as his friend 
left, and made a tiny print mark on the floor, 

A little boy named Darryl visited his friend's house 
one day. His friend had been painting, and had left 
his paints out on the table. His friend had to leave 
the room for a minute, Darryl thou^t he would help 
his friend and put hii paints away for himj but he 
spilled them all over the floor by mistake. 

Alfred meets a little friend of his at school who is 
very poor. This frlind tells him that he has no lunch 
today because there was nothing to eat at home. Then 
Alfred goes into the teacher's lunchroom and steals a 
whole lunch when no one li looking. Then he runs 
out and gives It to his friend, 

A little boy named San goes to ichool one morning. 
He seas a picturi:^of a car cut out from a magazine 
which someone left on the teacher's desk. He thinks 
it belongs to the teacher. He wants the picture, so 
he waits until no one is looking and steals it. ; 

One Saturday Alfred is in the park, He sees his 
friend. His friend says he has had nothing to eat all 
day because thire is no food at home, Alfred steals 
some chicken from some prls who were having a 
picnic, when they are not looking, and ^ves it to his 
friend, 

A little boy named Sain visits a friend at his house 
one day. TWi friend shows him a new magazini he 
has; there is a small picture of a car inside the magazine. 



San wants the picture, so he waits until his friend is 
not looking and steals it and puts it in his pocket. 

4, James was talking to his teacher one day at her desk 
when he saw that she had some candy bars in her 
desk drawer. He knew it was wrong to steal, but he 
thought that maybe no one would notice if just one 
was missing. When the teacher wasn't looking, he 
sneaked up to the desk, took one candy bar, hid, and 
ate it. 

Albert's class had a monkey in a cage, Albert thought 
the monkey must be very unhappy being in a cage all 
the time, and wanted the teacher to let it out, but 
she wouldn't. So one day when the teacher was out 
of the rooms Albert went and stole the monkey. He 
hid the cage and let the monkey loose outside so it 
. would never be locked up again, 

IV* James was vWting his friend at his friend's house one 
day when he saw that his friend had some candy 
bars. James knew it was wrong to steal, but he 
thought that maybe no one would notice if just one 
was missing. When his friend wasn't looking, he 
reached over and put one candy bar into his pocket. 
Later he hid and ate it, 

AlNrt's friend had a monkey in a cige at home. Al- 
tort thought the monkey must be very unhappy being 
In a cage all the timei and wanted his friend to let it 
out J but he wouldn't. So one day when his friend 
was away, Albert went and stole the monkey. He 
hid the cage and let the monkey loose outside so it 
would never be locked up again. 

Arabic numerals ^ school, authority situations. 
Roman numerals - non-school, peer situations. 
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Abitract of Paper 



Plannini Effietlvg Preschool Prof^ms: 

An Appliaation of the 
Asslmilition ^ Accommodation Coneapt 
Grata Mof Ine 



This paper defines four aspiets of structufe in the child*! 
Dnvifonment as: selection and organization of objects; selec- 
tion and organiEation of operations and proceduffs; salec- 
lion of people with whom child interacts. Each itructure 
has a range or variance, labeled the adaptation continuum. 
The child's adaptation to each may bi basically assimila^ 
lion, basically accommodation, or basically intellectual 



adaptation (equilibration). Pfeichool settings are analyzed 
in terms of their ability to provide the child with an oppor- 
tunity to adapt through equilibration. Su^estlons are 
made for modification of settings to this end. The paper is 
excerpted from "Extending Preschool Programs/' a chapter 
in A Pnmerfor the Inner^ity School by Harold and Greta 
Morine, McGraw-Hill, 1970. 



Acquisition of Somi Relational Temis and Conceptir 
Mothir Child Interaction and Soc!al=Clais Dlfferencis 
Margaret Ruth Wilcox 
Univirsity of California 
Berkeleyj Callfomla 

Abitract 



The present study examines social^lass differences in the 
child's acquisition of some relational terms and concapts, 
the influence of the niothef*s relational terms on the child*s 
acquisition of such tf rms, and the influence of mother's 
relational terms on the child's clas^flcation and seriatlon 
skills. 

First-born kindergarten childfen with no preschool expir- 
ience were classified into SES groups. An Index of the 
mother's use of relational terms was obtained through a 
structured mother-child tadc; in addition, classification and 
seriation items were administered several dayi later to the 
children, along with questions to elicit their relational terms. 
Correlational analysis of the data established that mother's 
use of ralational terms predicted child's dasslflcatlon-seria' 
tion skill at a signlfieant level. Social-class alio predicted 
this skill, independent of the mother's relational terms. 
The child's classification-serlation skill correlated slpilflcant- 
ly with his use of relationarterms, suHesting additional 



support for the interaction between a child's lan|uage and 
thought diveiopment. The mother's use of relational terms, 
however, did not predict the child's acquisition of these 
terms, as it did with his asioclatid cognitive skill. No sig- 
nificant correlations were noted of SES with the proportion 
of spatial to nonspatial terms; the higher the child's social 
clm$, however, the higher Wi ratio of seriation score to 
classification score. 

TOi follow-up data showed that the lower the mother's in- 
dex of relational terms, the hi|her the child's gain score for 
these terms following kindirgarten entry. No significant 
rilatlonslilp was found between the mother's use of terms 
and the child's gain in classiflcation-seriation skill. 
In general, this study suggests that the mother's language 
can signifi^ntly Influence the child's cognitive skills, 
independant of social=class. Sociatclasi differences In the 
child's acquisition of terms and concepts may appear, how- 
ever, Independent of the mother's language. 
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A Child'i Copitivf Conquist of Spa^ and Tima - * 
Henry W, Maigr^ 



Introduction: A Spaca station In oibit can be understood 
and visualized by most of Ui only with the aid of a dla= 
grammatjc or real miniature models. This dependenci upon 
concrete modeli, Jean Piaget would aiiure us, does not sig« 
nify a deficiency in our mental capacities. To the contraryi 
wi are following the natural developmsntal prociss ivary 
child and adult must go through while learning new and 
more complex concepts on spatial and temporal relation- 
ships. 

Jean Piaget^ one of the most crostive child divelopmental' 
ists of our time^ has devoted his life's work to the study 
of the- embryology of human thought pfocesses, including 
the development of a child^s cognition of space and tima. 

On the following pages ws shall summarizs and interpret 
Jean Piaget's fesaarch on the development of the concept 
of space and time, and to relate them to the concomitant 
and intertwined developmint of copitivi and affictive 
processes. It is hoped that Pia|it's theoratica! material can 
be readily related to our work with childreni 

A Timeless and Spacel^ Existence: In tracing the develop- 
ment of a child we learn that the yery young child lisi him- 
self and the world around him without an awareness of 
spatial and temporal boundaries, He operates appropriately 
in space and time without cognition of these dimeniioni. 
The eventual awariniss of space and time is always pre- 
ceded by sansoty perception of and by life expirlenci 
with it. In shortj the very young child exists in a world 
free of spatial and temporal problems* His belief in Santa 
Claus presents no problem. His Santa can deliver all gifts 
iimultaneously throughout the world within the lame mid- 
night hour. Or* without reliance upon schizophrenic pro^ 
cesses, the child can "fly" on his tricycle to any place he 
specines. Such freedom from spatial problemi ixplaini a 
child's genuine surprise over spilled rmlk* when he pours a 
full glass of milk into an obviously so much smaller cup, 

The First Ordering of Spaci: Fundamental by Proximity; 
All first ordiring of space (and later time) occurs by the 
most primitive law of relationship, the law of proximity. 

The law of proximity parallals the early childhood psycho- 
logical state of egocentric existence with absolute self- 
reference as the way of life. Frequently ^ a child will em- 
ploy the words of his elders, although the meaning of his 



words ii anchorid within the content of his egocentric 
frame of reference. He may be apt to state: *'I want more 
too much," or, "I come in a minute/' The young child 
has no concept of dme. Before and after are seen as features 
of every experience but not as a temporal reference points. 
For instance, "I play outside and daddy comes home." 
or, "I sleep read me a story.'* Spatial or temporal events 
next to each other belong to each other, 

7he Secottd Ordering of Space and Time by Separated 
But Proximate Units: As the child gets older his subjective 
expiriincis lead him to locate spatial phenomena within 
single ^If'CQntained units. He discovers openings as an in- 
terruption of space. Although he has played long before 
with optnlngs, crsvices, and other spatial units^ the child 
now concerns himself knowingly with them as separationi* 
Ole proceeds to act by the law of separation J Awarenass 
of lepafation coincides with an acceptance of psychological 
and physical boundaries. On the other hand self and other 
objects are dealt with as separate units; on the other hand 
proximity assumes new meaning: proximatt factors be- 
come united into single unitSi these units are separated 
from and compared with other units. 

Note that this new phase in the child's conquest of space 
coincides with a different approach to daily problems In 
hii style of daily li^ng. Life events are not perceived for 
their sequential or proximate characteristics; the child at 
this point of life tackles hii experience globally. He es» 
tabUshes his boundaries first by getting hold of the ends. He 
relies upon dmple topological relations. He concerns him- 
self with openness and closure as well as the proximity and 
separation of objects or events. We witness that the psych* 
ologlcal development ta^s are intertwined with the prob- 
lems posed by spatial and temporal conditions. Life ex- 
periences^ including his play, result in the constant com- 
bination of proximate factors and the creation of new 
units. To illustrate, the young child*s block play proceeds 
primarily by his using the blocks located nearest to him 
and next to each other. Or, to illustrate further, whefaver a 
doll Is put to rest (on the rug^ on a pillow^ or in a box), 
such a risting place becomes established as **dolly*s bed." 
One handful of Mnd piled up becomes a mountain, regard- 
less of the surrounding terrain within the sandbox. 



'Some editorial revisions Wira made to update the material in this copy. 

^ Paper delivered at the Annual Meeting of Orthopsychiatry at San Francisco, California, April 1 , 1959, (Also published In 
Joumal of Social Research, Vol II, #2, July, 1961, p, 31-38. ) 

^Faeultyi School of Social Work, University of Washington, Siattle, Washington, The paper was riad at the, conference by 
Prlscllla Won|,M*A., O.T.R,| Adjunct Assistant Profeisorj Dipartment gf Occupational Therapy, U.S,C. 
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T7ie Third Ordering of Space and Time - by a Single 
Reference Point: The young preschool child starts "to con^ 
quar spice" and begins to gain a primitive notion of time 
the moment he can conceive of a single fixed referenca 
piint for seviral units or events - even if each spatial unit 
is perceived as Independent and separate systems. These 
cognitive states are not much different from his psychologi- 
cal senia of belonging. The child at this age is apt to state: 
"1 have a mother, a father, a sister, and a family " The 
child e,^timates and deals with one spatial quality at a time. 
He judges by a single dimension and employs a single refer^ 
ence point. He uses a single measuriment for spatial judg- 
ment such as big, large, or full. Therefore, the welWcnown 
experience of a four-year-oid choosing a large nickel in 
preference to the smaller dime does make sense, A child's 
preference for a glass filled to the brim to other glasiesnot 
filled to the top regardless of the sizes of the glasses illustrates 
again that a single reference point, ^'fullness'' in this in^ 
stance, serves as the clue for his judgment, 

This last example strtsses that the end stage of tht chlld*s 
experience with spatial relationships ^rves as his overall 
and ilobally applied point of referenge. Note that it was 
the state of fuilness of the glass of mUk which provided 
the basis for judgment although he witnessed milk being 
poured into each of the two glasses. Quality, quantity /or 
speed is judged by its single, final spatial condition. We 
all know incidents where the size of a gift became aU^ 
important in spite of our at tempts to point out other 
qualities of a much smaller (in size) gift, 

ne Fourih Ordering of Spatial and Temporal Experience - 
. As A Single Imerconnected Sequence: The moment a 
child's thinking refleets ordering and ranking, he starts to 
think and to reason at a more advanced level. The child*s 
continued experience with different spatial dimensions 
and events, which occur within each other's proximity, 
lead him to locate eventually a series of relationsliips with 
a fixed relerence point - usually the final or most over- 
whelming condition. The child*s first notion of an orderly 
saquince evolves to a definite understanding of the elapse of 
time = a first recognition of a temporal condition. This 
simple concept is istablished by judging single spatial end 
results. For example, the first child to report that his work 
or play is done is considered the quickest child rigardless 

of the amount of work or play eompleted by any of his 
"competitors,^' 

It should be emphasized that it is awariness of the ilapse of 
time and not the time period which provides the first tem- 
poral concept, Recopition of this development ftctor 
may lead to a clearer understanding of the young child's 
approach to his everyday experience. The common ques- 
tion; "Whin wUI I be donif or, ''mm is supper?" fre- 
quently finds such meaningless answir (that is, meanin^ess 
to the child). "In ten minutes!'* or, "In a lit tie while" 
^ wliili he would have understood a statement such as "You 

E RJ C will be done when all the blocks are picked up,*' or, '^Supper 



is ready when the soup is on the table!" 

In the activities of youn| school age children we witness a 
whole range of new spatial and temporal experiences. These' 
children itart to relate consciouily to multiple properties of 
space. In their activities and in their speech they experi* 
ence and orpnize spatial properties. For instance, while 
playing spaceihip, children of this age group tend to place 
several pieces of furniture together. They bestow spatial 
properties upon these pieces of furniture, (At ilus stage 
one single chair will no longer do. Several objects have to 
be spatially arranged and specincally endowed with several 
spatial and causal qualities such as size, shape, weight, and 
power.) 

The Fifth Ordering of Spatial and Temporai Experience - 
by Two Reference Points: Continuous new experiences 
.and reflection upon these experiences do widen the child's 
perspective. He gains awareness of the fact tliat quantity ^ 
and quality can be maintained within the same unit while 
relationship patterns change. In other words, milk, aN 
though poured from a small container to a larger one, does 
not change in quantity. Or, two individuals can perform the 
same amount of work in different lengths of time. Sym- 
bolically, it means that the child can work simultaneously 
with at least two different points of reference. The child 
acquires a concept of order and the idea that he can start 
meaiuring anywhere. In short, ixperiencei take place in 
an ordered world with welUdefined boundaries and distinct 
interrelatad and interchangeable units. 

As stated, the individual can now envisage any spatial rela= 
tionihip within the "whole*' and the "whole** in relation to 
a larger unity or system. The child finds a sense of certainty 
in his spatious world. He secures his own anchoring point 
within a changing field of relationships. He can order and 
classify his life events as they occur* In everyday life, 
it means that a child can initiate a game of baseball from 
any one corner of the playground. First base can be estab^ 
lished on yesterday's home plate, or, the pitcher's box 
and outfield can be set up in appropriate new locations 
without creating a sense of bewilderment or a feeling that 
a revolution has taken place. In short, the child can now 
start his play, his work, or his wandering from any known - 
place and get to any other known place in any sequence he 
desirei. 

Awarengss of relationships, however, still rests upon two 
slmultane ous variables. The roughly eight year old child, 
as we all know too well, still comprehends only parts or 
the "whole" at one timi. Likewise, he can compare only, 
two separate variables at a time. All ordering has to be with 
the aid of concrete experience. We can easily visualize the 
child fingering each piece of candy before he can make his 
choice. On other occasloni, he must handle most of the 
toys on the playshelf and compare them one by one before 
he can make his play choici.^ In eaxh initance the child 
chooses on the basis of the physical manipulation of tha 
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two adjictnt alternatives in order to istablish which is the 
larger and consaquently the more daslrible, Hi orders step 
by step, quantity by quintity. And as he matures, the 
child establishes a series of hierarchy of ^mbols which 
represents'these manipulatiye experiences. 

These nndings point out the potential meaning of children 
nngering objects^ |esturin|, and talking out their experiences^ 
while they think out the tasks before them - which more 
often than not include problem-solving of spatial and tem» 
poral questions. 

' Classification, seriation, and hierarchial ofder bring together 
within one reference system previously indipendent quali- 
tative — quantitative relationshipi. We alluded earlier to 
Piaget's nndings that lengthj heighth, or similar single 
measurements serve as the first quantity for any qualitative 
judgment. 4 year later weight can also serve as a separate 
and eventually as an additional factor in ordering objects 
or events. Around the age of eleven the child tends to deal 
knowingly with such multi-dimtnilons as volume, duration, 
and speed. 

These new conceptual conquests of spatial relationihips, 
Plaget stresses, finally pave the way for the understanding 
of time, as such. Slowly, the passage of time becomes a 
cQmprehensibla measure. Periods of time are recognized 
as the progressive structuraliEation of such concepts as 
equal distance, duration, and speed. The child now becomes 
preoccupied with events which deal with problems related 
to the development of temporal concepts. He gains a no- 
tion of the meaning of such abstraction ai speedy duration, 
or distance. In other words, not until this point in the 
child's developmenf dDfs such an everyday comment as 
"ril be with you in a minute,'* have any real meaning. We 
must assume that previously such a comment meant nothing 
else to the child but "Wait till I come to you,** or, **Wait un- 
til you are called by me." 

The Sixth Ordering of Spatial and Temporal Experience - 
by Sevml Units as Part of a Whole and the Whole for its 
Parts: Ordering of relationship eventually guides the child 
to an awareness of whole patterns of relationship. The 
child, now approaching adolescence, can handle most of 
his tasks before him as long as they are within his plane, 
Symbolically, the pre-adolescenfs thinking is confined to 
an Euclidian space. He can only tackle relationships with a 
single perspective. In daily life, objects or events are 
appraochid from a single perspective^ while experiences 
(or ideas) with several perspectives still remain confusing. 
For instance, it is difflcult for such a child to comprehend 
that different makes of cars can exist parallel to each other 
without establishing a most desirable car and a semblance of 
a hierarchial structure by which he can relate himself to 
all of the different makes and types of cars under his sur- • 
veillance. The child must locate a single anchoring point 
and procied with an underitanding that there ii a largest 
mi a fastest, a best made, and so on, Figuratively, the 



youth continUis to evaluate by a single, measuring stick. 
Tile difficulty of having only one reference point is starkly 
reflected in the competUiva striving of individuals, as mem- 
bers of a team, club, or gang. This need for a solitary refer- 
ence system, for "one point of view," is also brought out In 
the child's stories, in his unsophisticated reasoning and in 
his self-centeredness in his daily life experiencis. 

Ordering of Several Units and Their Wholes by Their Reh- 
tivity and Implication: Each shift in referince point and 
each new experience with symbols of previous concrete ex- 
periences furthers the child's abstract thinJcing. Above all 
the adolescent youth gains awareness that previously es- 
tablished relationships continue even with his new points of 
reference. Schematically, events can be related to each 
other horizontally as well as along a previously recognized 
hierarchial order. The adolsscent can now deal with rela- 
tionships of two different ideas. He pins cognition of the 
^ntinuance as well as constancy of any one independent 
idea from the very perspectives of others. In brief, the 
adotescent finds himself projected into a multidimensional 
world of relativity - a world of perpetual motion and with 
unlimitsd perspectives, 

Henceforth, the adolsicint must conquer a new world. He 
must establish his own boundaries, his own spatial and tem^ 
poral limits, because all previous anchoring points, he 
realizes^ depended upon his particular vantage point and 
those of others. Consequently, the adolescent is in a con- 
stant state of experimentation. His behavior is quite differ- 
ent from his earlier childish play activities. He no longer de- 
^nds upon the manipulation of objects and experiences, 
he can deal with them mentally - by reasoning, and above 
dl, by verbalization. Thinking aloud, or in other words: 
talk becomes the adolescent's means for discovering more 
cliarly his new and more complex world with which once 
he could only deal actively* He reviews queations from all 
angles or from many perepectlves pertaining to relationships, 
real problematic, or apparently irrelevant one^. His ques' 
tionlng and manipulation of ideas and ideals from many 
reference pointi seem to be part of his total effort to find 
a place under changing conditions and relationships. He 
seeks a new spatial and temporal place for himself, first 
within his immediate world, later in a world with ever- 
extending boundarieSp In contemporarily psychological 
terms, he finds a sense of identity. 

To return to a previously unsolved problem, the adolescent 
eventually is apt to solve the question of the cO'existence 
of diffirent makes of cars without a single hierarchial sys- 
tem, whenever he manages to reason by relationship pattei ns 
and by implication. Spatial or temporal conditions can be 
interrelated independently from each other in variant prO" 
portions. In short, the maturing adolescent learns to use 
his space and time flexibly. He now has moved into a world 
of relevant relativity. 

Differential Rate of Development of the Various Processes 
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of Cognition: Piagef s research furthir raveals thit the indi» 
viduil operates with different levels of developmf nt through- 
out life. First, a child livii and proceeds by Gertain ipitial 
and temporal laws without neeessarlly eornprehinding 
them. He operates as //he knew. Usually, it takes more 
than a year in an Individuars development before he can 
comprehend the processes which he alriady included in his 
mode of reasoning. Again, only after a considerable lapse of 
time, usually more than a year, can he verbalize his under- 
standing. And still much later can be logically demonstrate 
and iexplain his rational Judgment. In work with children 
and youth caution must be exercised in a demand for 
reasonable descriptions and explanationi of thair thoughti. 
A child's helpless retort, "I don't know where to put it!'*, 
in spite of his actions to the contrary, might contain more 
truth than we have been willing to admit. In other words, a 
cliild might readily act as if he understands. He might iven 
describe his actions £?s //he understood their implications. 
However, by more detailed questioning, he may reveal that 
in action and even more so in explaining liis action hi is 
not yet capable of rational understanding. 

This progression occurs with the development of each major 
order of concipts. On each level of understanding the in^ 
dividual first applies his new mode of thinking to Immedlata 
and familiar questions. Newer and more complex or remote 
problems are not approached on the same level until later 
on, - IVequently, not untU familiar experlenciS are already 
handled on a mora advanced laveL Added understanding 
depends upon added experiences and comprehension of 
earlier concepts. To illustrate, the previously cited problem 
of cccepting different makes of cars beyond a single quali* 
tative^uantltativa measuring system will reoccur around 
more distant and more complex relationship patterns. 
Earlier we referred to our difficulties in understanding new 
dimensions within outerspaca. Similarly, we could cite, 
in the field of international relations, our stfugglei with 
such a multi^dimensional problem as the comprehension of 
the relationship pattarns of nations in the field of interna- 
tional relations. 

Impiications ofPiagit's Findings: Piaget*s research findin|s 
as applied above, reveal a developmental continuum paral- 
la! to other psychological growth. The material Intorduces 
developmental problems concerning the gradual co|nitlon 
of space and time. These problems seem to be intiraatily 
intertwined with psychological ones - such as ego develops 
ment within a social matrix. Such interrelationship between 
finding one*s ^ychological and one's spatial^te mporal boun- 
daries suggests that in the study, assessment, and treatment ^ 
of individuals, emotional and copitive aspects deserve con- 
sideration.: In other words, a child's comment or action 
signifying that he does not understand or comprehind a 
situation may really mean: he dots not understand It in a 
way as his adult conceives it! This material challenges a dear 
differentiation bet ween "resistance'^ and "just not com^ 
"prehending." 



Thm illustrations challenie us to initiate additional research 
in the use of such projective materia] as Draw-a-man or 
similar testi Verbal or hand4rawn images of a "normal,*' 
disturbed or psychotic child may reflect as much a message 
of his level of cognition as his projection of affective rela- 
tionships. We should ask: Wiat level of understanding Is 
reflected by the individuars spatial configurations? Intui' 
tive? Concrete? Communicative? Logical? 
Essentially, however, this brief sketch of the development of 
concepts of space and time supports our understanding of 
ego boundaries. It would seem that ego psychology and 
Plaget's theory of cognitive processes supplement each 
other. They establish mutually Inclusive concepts which 
deseive further elaboration for an understanding of the 
child's changing concepts of space and time, from an infant 
born at a time into expanding space to an adult challenged 
to master his space and time, 
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The purpose of this resaarch study was to investigate the re- 
lationship of field independence-dependence and verbal 
mediation-nonniediatlon in Kindergarten, first and second 
grade boys to perforniance on Piagetian conservation tasks. 

Three hypotheses were projected: 

1 , Field indipendent boys will have grasped the principle 
of consarvatlon to a sipificantly greater degree than 
field dependent boys. 

2, Verbally mediating boys will have grasped the prin- 
ciple of conservation to a signiflcantly greater degree 
than nonmediating boys, 

3, Verbally mediating, field independent boys will have 
grasped the principle of conservation to a significantly 
greater degree than any other group, 

88 boys were used from seven elementary school class- 
rooms (28 kindergarteners, 30 first graders and 30 second 
graders). Each of the boys was tested individually in two 
separate sessions. During the first testing all 88 boys were 
given the Chll4ren*s Embedded Figures Test to miasure 
field indapendencej and the Kendlers* reversal-nonreverial 
shift task to measure mediation. For the second testing, 
the Concept As^siment KltConsarvatipn was used to 
measure the ability of each boy to conserve; the scores 
of the boys on this test were used as the raiponse measure 
for testing the hypotheses. 



Due to the unequal cell sizes in the design, a three-way ir- 
regular analysis of variance had to be employed. The main 
effect of Field Independence was signincant as hypothi' 
sized (p<.01). Grade was also signincant at the .01 leveL 
But the Verbal Mediation main effect, which was hypothe- 
sized to be signiflcant, had an F ratio of less than unity. 
The predicted Field Independence by Verbal Mediation in^ 
teraction also proved not to be signifieant. Neither of the 
two other first order interactions was significant, nor was 
the second order interaction significant. 

TTie strong rilationihip between field independence and 
con&irvation in childrin substantiates the idea that this 
cognitive control Innuences the quality of performance 
on conservation problems. The sl|nificant main effect of 
Crradi further iubstantiates Plaget's findings to the effect 
that conservation is a developmental concept directly re- 
lated to age. 

Two possible reasons were given for the lack of sigh Icance 
of the Verbal Mediation main effect; (1) Verbal mei^ \tion 
may not be related to conceptualization and (2) There were 
not enough nonmediators in the sample to draw sound 
conclusions about the effects of verbal mediation upon 
conservation behavior. 



/ 



35 



TTie Dtvelopmf nt of Youni Cerebral Palsied Children 
According to Piaget'i Sensorimotor Theory 
F. Annette Ta siier 
Cilifornii State College, Los Angiles 



ERIC 



A current approach in the study of iariy mental develop- 
menl is concerned with the dynamic process by which in- 
telligence develops, Emphaiis is upon continuous inters 
action between the child and his environment, and upon 
the importance of stimulus variation and adequacy. The 
leading exponent of this point of view is the Swiss Zoolo^ 
gist, psychologist and epistemologist, Jean Piagit. Based 
on observations of his own three children, Piaget (1952, 
1954) reasoned that each advance in an infant's sensorimotor 
behavior must represent an advance in his understanding 
made possible by his own experience. Therafoft, the man^ 
(al growth of the child is seen as reciprocal interaction of 
experience and understanding which begin from birth and 
evolves progressively through distinct stages. As Woodward 
(1963) expressed it: 

Piaget's interest lies in the kind of psychologic 
cal operation that leads to a result rather tlian 
in the fact of success or failure alone, and the 
aim of the investigation is to interpret behavior 
and not merely to make an inventory of items 
that appear at successive ages , , . . Since the 
important feature is the order of steps and not 
the age at which they are attained this approach 
can be applied to individuals whose rate of deval- 
opment is extremely slow, (p, 297) 

Piaget's sensorimotor theory appears to provide a concep- 
tual framework from which to study the behavior of children 
who may be retarded in mental and physical development. 
One gfoup of children whose developmental processes are 
not cliarly understood are those Identified as cerebral pah 
sled. Cerebral palsied children present a varied and often 
complex picture of problems and disabilities. ^The mani^ 
festations of impaired neurological function may be ob= 
servad as a variety of neuromotor, Inteliectual, sensory, 
and behavior signs and symptoms singly or in combinations 
and In varying degfee (Denhoff & Robinault, I960), In the 
early stages of development, it is often difficult to define 
clearly each individual case, because the neurological signs 
and symptoms chanp as the nervoua system matures. 
With this in mind, all aspects of assessment must be ap- 
proached with caution. Considering the complexities in- 
volved in the diagnosis of a young ceribral palsied childi 
Illingsworth (1962) stated: 

There is no short cut to developmental assess- 
ment. It can only be done against a thorough 
knowledge of the normal and of variations 
from normal. It must be based on a careful 
detailed history, physical and developmental 
examination and interpretation of the findings 
againit the backgrQund of knowledge of the 



difficulties of prediction, (p. 40) 

One of the greatest problems faeini those concerned with 
the education and treatment of the young cerebral palsied 
child is the assessment and evaluation of the child's men* 
tal development. The traditional approach has been to use 
standard intelligence and developmental tests. The often 
used infant tests are usually based on physical and motor 
development, which penaliie a child with a motor handi- 
cap. Furthermore, the predictability of infant test for later 
^ intelligence measures has been seriously questioned by 
Bayley (I95B); this criticism seems to be even more vaUd 
for early prediction of a cerebral palsied chlld^s intellectual 
future. 

Piaget addressed himself only to the process of development 
in the normal child. Other researchirs (Woodwanl, 1959, 
1963; Garfield k Shakespeare, 1964; Tabary & Tardieu, 
1963) have attempted to apply his theory, especially of the 
sensorunotor period, to observation and evaluation of atypi- 
cal children. Their results have been encouraging and war- 
rant further research on similar populations, To date, none 
of the reported studies has concentrated on the young cere* 
bral paliied child who is chronologically within the sensori- 
motor period of development as defined by Piaget (1952, 
1954), Therefore, with the personal encouragement of Wood- 
ward (1967) and the recognized need for new approaches In 
the assessment of the young cerebral palsied child, this 
pre^nt study was formulated. 

Purpose 

The major purpose of this study was to. determine the appll^ 
cability of Piaget's sensorimotor theory to young cerebral 
palsied children, The main questions to be answered were: 

1. Do cerebral palsied chJdren develop sensorimotor in- 
telligence and object concept in the same sequence as 
normals, as defined by Piaget ' s theory? 

2. Does sen^rimotor intelligence and object concept 
have parallel development In cerebral palsied children 
as Piaget found in normals? 

3, Are there differences in stige level development when 
cerebral palsied and normal children are compared on 
the basis of intelligence ratings? 

4, Is it feasible to construct a reliable research instru- 
ment, based on Piaget's sensorimotor theory, to assess 
the stage level development of cerebral palsied chll' 
dren? 

Other more ipeclflc questions considered the functions of 
chronological age, intelligence ratings and motor disability 
in relation to assessment results. 
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ProcadiL/e 

The various sensorimotor schemata that Piaget (I9S2, 1954) 
observed in his own threa children as they encountered and 
accornmodated various objects and situations pfovldid the 
framework fbr the reiaarch instrument. In addition, from 
the rasearch design arid pfocadures already established by 
Woodward (!9S9), and from the studies of Escalona and 
Gorman (1967, 1968), Kohlberg (1953), and Uzgiris and 
Hunt (1966)» spedfic staga level items, methods of admiii- 
istration and resporiia criteria were incorporated into the 
instrumant for this presant Inviitigation. 

The two major aspects of the sensorimotor period included 
in this study werii (I) sensorimotor intellipnce and (2) 
object concept development. Study of causality and the 
spatial and temporal fields, which are other aspects of this 
period, were not induded In this study. 

Sensorimotor intelligence, which deals with modiflcatlon of 
elementary behavior patterns into more complex ones, con- 
stituted Part I of the instrument. Appropriate observations 
and problems related to the developmerit of sensorimotor 
intelligence were selected for the six stagas as denned by 
Piaget (1952). The other category , object concept devalop- 
ment, which concerns the child's knowledp of the objective 
world, and parallels the development of sensorimbtor in- 
tclligenca, constituted Part n (Piaget, 1954). Since object 
concept behaviors are not clearly defined In the first two 
stages, the sequence of schfrnas were designed only for 
stages III through VI. 

Using a preliminary form of the research instrument, a pilot 
study was carried out on Hve CP Ghildreni enrolled in the 
UCLA Cerebral Palsy Prenursery Program, whose functional 
handicaps ranged from mUd to ^vere. Purpose of the initial 
study was to determirie appropriateness of test itemb iri 
relation to motor handicap and interest in test materiils. As 
a result, the instrument with procedures and scoring criteria 
was put into final form. 

Subjects for the major study were 10 normal and 20 CP 
children between 18 and 36 months of age. The CP childran 
were further divided into two groups of 10 on the basis of 
gross intilligenee ratings, and were elassifiid as **ratid-not- 
retarded" and "rated-retarded " All CP subjects were en- 
rolled in special nursery school programs located in Los 
Angeles County. 

The investigator administered the final form of the Piaget 
Sensorimotor Risearch Instrument to all subjicts on a test* 
retest schedule. For purposes of final analyiis each Item 
ittempted was scored as piss or fall; notes were included 
on the details of the behavior observed in the performance 
of each item. On the basb of the final results; subjects were 
classified according to the highest stage level reached for: 
(1) sensorimotor intelligence and (2) object concept develop- 
ment. 



&iminaiy of Resilts 

Reiults indlc?*rf diat: (a) the Piaget SenMrimotor Re- 
^arch Instrunieif^ had reliability for the total sample; 
(b) normal and CP children demonstrated the sequence of 
stage level developimnt as defined by Piaget, but, as shown 
by the CP rated^etarded group, the rate of progress v'as 
not the same for all children; (c) for normal and CP f lSU 
dren, level attained on sensorimotor intelligence corres^ 
ponded to level attained on object concept development; 
(d) quantitative remilts Indicated that normal and CP rated- 
not^retardid were siniilar in performance, while qualitative 
results su^e^ted that there were differences; (e) CP rated* 
retarded were sipiflcantly lower on the intelligence rating 
and the two Piaget measures than the CP rated-not-retarded, 

nscusrion 

Evidence for and against Piaget's theory of intellectual de* 
velopment bears upon the concepts of stage and sequence 
of development. He postulated that during the sensorimotor 
period, the child progresses through six major stages of de- 
velopment which are attained in a sequential order. Ac- 
cording to Piaget, each stage can be defined by characteris- 
tic behaviors, the behaviors of one stage serving as the 
foundation for the staga to follow. Other Investigations 
(Escalona&Cormin, l966;Gouin-Decarie, 1965; Uzgiris 
& Hunts 1966) have conflrmad Piag8t*s poitulation of stage 
order devilopment. 

Woodward's (1959) study, which ^rved as the Impetus for 
this present investigation demonstrated that older mentally 
retarded children followed the normal sequence of stage 
development in that they displayed characteristic behaviors 
for all stages prior to the highest level reached. Another 
major finding of Woodward's study was that there was a 
relationrfiip between sensorimotor intelligence and object 
concept development. Woodward found that the level 
attained on ^n^rimotor intelligence corresponded to the 
level attained for object concept for the majority of severely 
fetarded subjects. 

Results of the presint study support previous nndings in 
confirming the stage ^quence and parallel development of 
sensorimotor Intilligenee and object concept abilities. 
This is particularly Interesting in that the subjects in this 
study included very young, seriously disabled children as 
well as young normal children. Woodward's study also 
dealt with atypical children; her lubjects older mentally 
retarded^ nonphysically handicapped children. Deipite 
Mmple diffarences in diagnostic clasiification and age range, 
there is enou^ similarity of findings to conclude that Pia= 
get's theory of sensorimotor development appears to be 
applicable to atypical child t an of different ages and with 
different developmental problems* 

The flndings from the small normal ^mple used for this 
present study supported Piaget's theory as well as being 



coniistint with tha indipgndent studies of Esealona and 
Corman (1967), Gouln^Decarie (1965), and Uzgiris and 
Hunt (1966). 

From an overview of thf various findinp of studies baied 
on Piaget's sensorimotor thiofy and from the results of 
this prtMnt study, there Is positiva evidence to support his 
concepts related to stage lev§Is and sequenci of devtlop' 
ment for normal as wall as atypieal children. However, per- 
formance of the mentally retarded and cerebral palsigd 
groups indicated that rate of progress through the stage 
saquenci was not the same for all children, This evidence 
does not negate Piaget's theory; it emphaslies the import 
tance of the procisses of sequential development rather 
than the ap at which the stages are attained. The Piagitlan 
formulation provides a means of placing children on an 
^'i^^"^' ^®^-'^P™"^3l scale which avoids traditional age 
comparisons. Piaget provided little normativi data for 
chronological age comparisons The agei quoted by Piaget 
for the beginning and end of each itage are suggiited as 
average ages, but they are only approximate. Such factors 
as maturation of the nervoui ^item, the child's experienci 
of physical objects, and his social interactions are considered 
rriore meaningful determinants of divelopment than chron^ 
ological age (Woodward, 1963). 

Inspection of quantitativi results of the present study re^ 
veals that performance levels for normal and CP ratid-not- 
retarded were similar wWle CP rated-retarded were signifi- 
cantly lower. Thii raises an impprtant question in regard 
to the normal and CP rated-not-ritafded groups. If a 
child's rate of development is influanced in this early period 
by the type and amount of motor interaction with the en- 
vlfonment, as Piaget (1 952, 1954) postulates, it would be 
presumed that a child with a motor disability would pro- 
gress at a slower rate than a normal child through the da. 
velopmental sequenci, On the basis of the quantitative 
scores of normal and CP fatid^not-fitafded subjects, It 
appiars that CP ratid-not-retarded subjects were not seri- 
ously affected by the motor disability/ The implication, 
therefore, is that motor Interactions with the environment 
art not as important as Piaget believes them to be in the 
process of intellectual devilopment. However, Piaget em^ 
phasizei that development must be evaluated from both 
qualitative as well as quantitative aspects of performance, 
For Piaget, the methods and styles of problem solving and 
the types of behaviof observed are as importint as the and 
result* His aim is to interpret behavior and not merely to 
make an Inventory of items of behavior that appiar at suc^ 
cessive ages* 

On the basis of the ejcamlnir's subjective observations, con- 
sistent qualitative differences were notfd bitwein gfoupi 
of normal intelligence, The CP sample, by compariSQn to 
the normal sample, exhibited: slower rate of response to 
problems; naed for more trials In problem solving taski; 
more limlled range of interactions with objects and toys; 
lowcf level of frustration tolerance; and the need for more 



encouragiment from the ixaminsr to attend to tasks at 
hand. The normal subjecti in gineral showed a qualitatively 
higher level of responst in terms of rate of problem solvini, 
more sustiinad interest, and a wider range of Interactions 
with objicti, toyi, and the examiner. It must be emphasized 
that in order to draw conclusions from the performance of 
Individual children, the qualitative as well as the quantitative 
results must be considired/ Whien various disability and 
nondisability groups are compared, as in the present study, 
the objective or quantitative findingi of stage level accom- 
plishment must be tempered by the quahtalivi findings which 
diicfibe process. Although the CP rated-not-retarded group 
reached stage levels at the same rate and age as the normal 
group, qualitative differences were marked. Thus, although 
severe motor disability did not affect the quantitatively 
measured level of development^ there were important as* 
pects of process which appeared to be negativily affected 
by the motor limitations. The cumulative affects of such 
limited interactluni with the invironment cannot be deter- 
mined In the present study because of the restrlGted age 
range of the subjecti. However, the qualitative observations 
suggest that CP children of normal intelligenci may have 
limited and somitlmei Inadequate sensorimotor bases for 
optimal development. The qualitativi findings also suggest 
the need for incorporating more intense and extensive sen- 
sorimotor activities and experiences into therapeutlo pro- 
grams in the early yiars, 

Piagit has suggestid that the various schimata at any given 
stage level may be achieved through a variety of interactive 
experiencei with thi environment. The nature of the motor 
disability of CP children rastriet markedly the range of ex- 
periences which develop normally for nondlsabled children, 
CP children's "incidental learning'' may be seriously mini* 
mlzed by their physical llmitationi. The kind of quantitative 
and qualitative ivaluation derived from the Plagei scale 
dgviloped for this study allow specificat ion of the level of 
activity which the youni CP child needs. Therapeutic 
programs could be devalopid to provide a broad spectrum 
of experiences and interactions which are directed at ipecific 
itige levels rather than a global behavioral level It siemi 
probably that CP children need more/not fewer, experi* 
ences at each level to allow solid development and conioll^ 
dation of schemata at each stage* The fact that a child is 
able to achieve in some tasks at a given level, or to function 
at that level in terms of quantitative measures, but still 
show qualitative deficits, suggests that the CP child needs 
more and broader expariences at the basic sensorimotor 
stages before being presented with higher stage level tasks. 
The value of a diagnostic instrument Is in part the direction 
it gives for remedial procedures. The Piaget Instrument used 
In this study appears to have potential in terms of specifying 
Uie particular stage level at which a given child Is function* 
ing; it therefore provides a basis for iducational and ther^ 
apeutic planning. 
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The knowledge and undintandini of developmental spatial 
concepts are indispensable assets of the education and 
p^chologyofvlsually limited children. MTien chUdren have 
low vision, either a concommltant lessening of spatial if» 
ficiency may be expected or else a tremendous amount of 
adaptation must take place in order to compinsata for the 
visual loss. 

According to Plaget» the essence of spatial intelligence lies 
^in the indlviduars reasoning abilities which are dtrined In 
terms of mental oparation. Initially the child devalops con- 
cepts of space through establishing relationships bitwaen 
experience and action* through manipulating the world 
by action J and through learning how to repre^nt the ix- 
ternal by means of trial and error. Upon learning to use 
emarging operations as a means of solving problsmi, the 
child still relies on the concrite; he uses the present as im^ 
mediate riallty and is unable to CQpa with alternate possibii- 
Ities. It is only after the integration of several thought pro^ 
cesses into a system of reference can the child use formal 
operations. At this level he is now operating on hypothetical 
propositions rather than on Just what he expefieneed. Table 
1 shows the development of f epresentative space, 

TABLE 1 

DEVELOPMENT OF REPRESENTATIONAL SPACE 
A. Sensorimotor or Perceptual Space (0^24 monthi) 

1 . Reflexive and Primary Circular ReaQtions 
(04J months) 

Neither perceptual constancy of shape and size 
nor permanence of solid objects exists; ab- 
sence of viiumotor coordination. 

2. Secondary Circular Reactions and Coordination 
of Secondary Schema (4 J-1 2 months) 

Shapes and dlmen^ons of objects - develop" 
men t of perceptual consturicy in size and shape; 
. beginning of reversibility of movement, 

3. Tertiary Circular Reactions and Invention of 
New Means through Mental Combinations 
(1M4 months) 

Relationships of objects to each other emer- 
gence of mental image (symbol) with first at- 
tempts at drawing; space is no longer purely 
perceptual, but becomes partly representational. . 



B. Preoperational Space (2^7 years) 

Plaget and Inhelder (1967) describe the pre- 
conceptuali intuitive level as the transition be» 
twein percpetual/senibriinotor space and spatial 
representation of the image. Slowly from the 
, ages 2 to 7 repre^ntationi begin to refer to 
more complex, physical actions and to coordin- 
ate these among themsalvei, giving rise to rudi^ 
iTientary and isolated transfbrmationi - inter- 

nalizition of spatial schemata. 

. i . ... ■ 

C. Repre^ntatlonal Space 

U Concrete Operations (7=11 years) 

ITiought now disengages itself from the neces- 
sary limitations of the images; the intifnalized 
action becomes mobile and reversible; opera- 
tions are still concrete, dependent upon the pre- 
senci of the manipulablf object (real or re- 
priiented), 

2i Formal Operations (11+ years) 

Internalizid action which no longer requires the 
object - completely removed from real action. 
ITie posilble condition the real. System of 
references complete for global thoughL ChUd 
operates on hypothatical propositions. 

Spatial Rilations 

Plaget and Inhelder (1967) maintain that fundamental dis^ 
tinctipns exist between perciptum/sensoriniotor space and 
representational space. Perception is the knowledge of 
objects resulting from direct contact with them. Represent 
tation nr imagination involves the evocation of objects in 
their absence or, when it runs parallel to perception, In their 
presence. It completes perceptual knowledge by reference 
to obiects not actuilly perceivid. . 

Both sensorimotor and ripresentationa] space develop 
according to three major types of spatial relationships (Ta- 
bli2) 

Topolipcal space is the most primitive form and de* 
pends upon qualitative relatloni inherent in a parti- 
cular flpre. Topological relationships include: 

1 . proximity (a point belongs to each of its neigh- 
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bors); 2. sepafatlon (elements wWch arg distinguished 
or saparatf d); 3, order (a iyntheils of proxiniity and 
separation); 4 thi reiatlonshipi of ^rrounding or 
enelosufi; and 5. continuity and dii^ntinuity. 
TTiise topologlgal principles are primitivi in that they 
are purely Internal to a pirtieular flpre whose in- 
trinsic propartlf i they express. Except for the factor 
of continuity and discontinuity, they do not axpress 
thi relation amon| flprii in a more complex flald* 

Projective spaa takes account , not only of intirnal 
topolopcri relationships, but also of the shspis of 
figures, their rilatlve ^sitions and appraint distancai, 
though always in relation to a spedflc ^int of ^ew* 
Wiareas topQiogical eoncepts divelop step by itep 
and without a reference ^stenis projactive concepts 
operate with reference to coordinated perspictives 
and to planes on which figures are projected, 

Euclidean space involves the conservation of straight 
lines, angles, curves and distances. The dimenrions of 
Euclidean space move from the concept of the simple 
straight line to the concept of surface involving the 
addition of the laft-right or abovi-below to before- 
behind rilation, and finally to the concept of volume 
which is the simultaneous consideration of the left- 
right, above-below and before-behind relations. 

From a pq^chological point of view both projective and 
Euclidean concepts are the outcomes of topological ideas - 
incorporated Into a ^stem of viewpQlnts, Both concepts 
develop independently from topolopcal concepts^ but are 
interdependent in their evolvement. 

There is little reported research on the development of spatial 
concepts on the representational level with visually limited 
cliildren* The purpose of this exploratory study is to exam-* 
ine Plage t's theoretical deveiopment of spatial copltlve 
development in the low vdsion child, 

. TABLE 2 
SPATIAL RBLATIONS 

Topologi^ Spaci 

Deals exclusively with instrinsic relationships without 
attempting to locate objects in relation to others; no 



rifirenca point ixtemil to the object; ^rception of 
object's proximity^ order, closure; homeomorphiim is 
a basic notion of topologi^ equivalani^, 

hoj^tivi Space* 

Coordination of parspictivis and the reversibility of 
points of view; requiris locating objects in relation to 
each other; child is reference point to before-behindi 
left-ri^t, above-beloWj but ignores objective distance. 

EudideuS{m^* 

Coordinate of different per^ctives of an object but 
also requiring conservation of surfacii, lengths or 
distance (leading to metric tystem); concrete opera' 
tion coordinates the objects among themselves with 
refirence to a total framework. 

^Projective and Euclidian Space develop parallel to each 
other, distinct but clo^ly related and mterdepandent. 

An exploratory ^pe of field study, according to Katz (1962), 
seeks what is father than predict relations to be found. Ex* 
ploratory studies have three purposis: to discover signifl- 
^t v^ablis in the situation , to discover relations among 
wiibles, and to lay groundwork dor latefp more systematic 
and rigorous testing of hypotheses (Keflinger, 1964), The 
major pu^se.of this study is the third one cited by KefUn* 
ger - to lay poundwork for later, more systematic and ri= 
gorous testing of pneratid hypothesis; 

^e aims were to examine the appropfiateness of Plaget*s 
methods and materials for assessing ^atml dgvilopment in 
low vdsion children, and to asse^ if there is any indication 
of deviation from Piagit's hierarchy of spatial development 
in low wsion students, 

Subjects 

A sample of 10 pris was selected from Daily Living Skills 
Summer Propams of three L. A. County districts. They were 
low vision ^condary studints whose visual acuity ranged 
from 20/70 to 20/400 - alS were lirgi print readers. They 
were in normal intelligence fange, between the ages of 12 
and 18, and free of any major auditory or additional physi- 
cal impairmenti. . ■ ' - 

Instnimints 

Five Piagetian tasks were selected which assess how subjects 
deal with topological^ projictive and Eualidean spaci. They 
were: 





Task 


Simple Description 


Space 


1, 


Study of Knots 


Knots (K) 


Topological j 




Coordination of Penpectivii 


Mountains^) 


Projective 


3. 


Affinitive Transformation 


Rhombus (R) 


Traniition to Euclidean 


4. 


Localization of Topopaphi^ S^ce 


Village (V) 


Shift from Topologicfi to [ 


5. 


Diapammatic Layout 


Uyout (L) 


ProjeGtive & Euclidean ; 
Shift from Topologidal to j 








ProJectivi& Euclidean | 



ERIC 



41 



All tasks except 2 were repf oduced according to the ds- 
scription of Plaget and Inhelder (1967). Task 2 followed 
the adaptation made by Laurendiiu and Pinard 
(1970). 

Resulti 

Becauie the operations in Task 14 are constantly tied to 
action, they are concrete not formal opirations. The rea- 
soning required in these tasks involvi the manipulation of 
concrete opefationi and art not limited to verbal proposi» 
tions. Of the ten subjects, nine mastered topological space, 
but not one mastered all four tasks of projective and Euclid- 
ean space at the concrete operation stage. Since concrete 
operation develops from 7*1 1 years, It would be expected 
that all subjects operate on the concrete level for topoloti- 
cal, projective and Euclidian space. This was not e^dde^ced 
in this low vision sample of secondary school girls. Table 3 
reports the number of subjects who achieved concrete oper- 
ations on the various tasks. 

The significant result of this study is that the visually limited 
subjects were not able to achieve total decentratlon of 
thought, thereby not allowing their spatial concepts to 
develop independent of perception and action. According 
to Plaget, subjects at the chronological ages of those In this 
study should be able to decentrate their thoughts from ac- 
tions. All should be operating at Substage IIIBj none were 
in Coordination ofpmpectives (mountains) and Dia- 
^ammatic layoui (hy out), . . .\ 

Discussion 

Topola^cal Space 

In the task involving topological space (knQts)^ the subject 
was to examine the mental ^alogues of the action of "sur» 
rounding" (or Intertwining) in terms of the action of follow^ 
ing or assambling one elimint after another. The model is 
analyzed with the aim of reestablishing the correspondences 
and rearranging the elements* Although the basis of homeo* 
morphic analysis is the structual equivalence bet ween figures, 
each figural object is considered in Isolation, Perceptual 
proximitit s are totally inadequate for this purpose. 

Since the separation of the elements is required, both for 
effecting the mental transfer between the model and copy, 
and for the preliminary analysis which must precede It, 
The subject, in order to accomplish this task, must per- 
form certain concrite operations. 

Topological space is primitive in that it is purely internal to 
the particular fipre whose intrinsic properties It exprasseSi 
and does not involve spatial relationships between two or 
mtire npres. The development of topological space prior 
to that of projective or Euclidean space was substantiated 
in that nine (9) of the ten (10) subjects masterid the con- 
crete operations required of this task, without concommlt- 
' ant achieviment in the tasks involving prqective and Euclid- 
ean space. The one subject (1) who failed this task and who 
was still operating on an intuitive level did not achJeve 
mastery on any of the projective or Euclidean tasks. 



ftojective Space 

The task involving the Coordinaiion of pmpective (nioun- 
tains) requires several distinct objects to be coordinated in 
bi'dimehsional projective space (left-right, before-behind) 
according to several different perspectives and according to 
the successive positions of an observer different than the 
subject himself, Egocentric responses to this task include 
those tM exactly reproduce the point of view of the sub- 
ject or that reproduce the point of view as seen by the sub- 
ject as he leans toward the toy man to see the same thing 
as he does, Partial decentration responses would include 
focus of rightJeft relations while before-behind relations 
may be reversed. Total decentration requirei the subject to 
focus simultaneously on projective rightJeft relations while 
reversini before-behlnd relations. 

Although the task does not derive from formal level (since 
the subject is not required to coniidir two different systems 
of rilatlons at once) the Coordinaiion of perspectives re- 
quires a degree of complexity which places it at the last 
period of the concrete operationil stage. Two of the 10 
subjects mastered the concrete operations involving bi» 
dimensional proje ctive space, 

In discussion of projective space for these low vision sub^ 
jects certain comparison require stating. Possibly due to 
the visual loss, the subjects are less able to handle planes 
of depth in particular, projection in general The subjects' 
ability to conceptualize projective space is the testing focus 
in Coordination of perspectives (mountains) where the 
mountalni are hidden (behind) or In front of others (before) 
each other in the various pictures. Depth projection is re- 
quired. The question raised is that when a child is lacking 
in visual depth perception does this inhibit projective space 
conceptualization? 

Coordination of perspective reflected more than the other 
tasks quality and insufficiency of verbal responses. The low 
vision subjects appeared to be less verbal, more reticent in 
their responses than the protocols of Piaget and Inhelder 
(1967) and Laurfindeau and Pinard (1970), The attitude of 
the less one says, the lass one is incorrect may be operating, 
Tunsition to Projective and EucUdaan Space 

All the subjects on the rhombus test were able to see that 
the pifilleliim of the sides were linked operationally with 
the transformation of the figure as a whole and were not 
simply percilved or Imagined intuitively. Whereas the respon* 
^s were characterized by an emergence of concrete opera- 
tional thought, only three of the ten subjects were able to 
give explicit formulations of the way in which the relation- 
ships function or were able to deduce the whole procesi in 
advance. 

Tasks 4 and 5 (Locaiimtion of topopaphical positions and 
Di&ffammtic layout} both dealt with the extension of topo- 
logical concepts Into projective and Euclidean concepts. 
The subjects were forced to coordinate projective points of 
view, as well as Euclidean relationships involving distances 
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and axes. Layout, 5, also iricludis an eliment of proportion. 
The former tapk needed only eoncrite operational thought 
. for completion whereas the Dmgrammtic layout requiring 
moff than one comprehensivi tystem of relatloni which 
relied on formal abstract opefationi for mastety. Five sub- 
jects attained the concrete operational stage of thought in 
Task 4; none reaclied concreti or formaJ operations riquired 
for mastery in Task 5. 

Diagramrmiic layout requirid projection by selection of 
one point of view; a system of coordinates usin| straight 
lines, parallils and angles; and scale reduction (limilarity 
and proportion). Hence the construction embodied eliments 
previously tested. Not one subject maitered all four tasks 
of projected and Euclidean ipace. The four iubjects who 
attained Substage III A in Diagrammatic Layout were itlll 
operating at Substage IIA (2 S*s) and Substaie IIB (2 S's) 
in Coordimtion of pmpecttves. This again indlcatis the 
need for further investigation projective space at the reprc- 
santational level, 

Two major hypotheses come from this study: (1) viiu^Iy 
limited subjects while showing mastery of topolopcal space 
are deficient in their understanding of projective and Euclid- 
ean spatial relationship; and (2) visually limited subjects 
show levels of thought that oscillated between Intuitive ideas 
and the emergence of concrete operational thinking. Chron- 
ologically, subjects can be expected to hive mastered all the 
spatial relationships on the concrete operational level. 

Implications 

Since spatial concepts are internalized actions and not 
merely mental images of external objects or events" it does 
seem essential, especially for the education of visually limited 
children, that more emphasis should be upon the lequential 
powth and development of spatial concepts. Depending^ 
upon the child's cognitive developmental level of topologi- 
cal» projective and Euclidean space concepts, an educational 
setting can offer structured propamming utilizing spatial re- 
lationships. The child by means of adequate and varied 
expiriences can be expected to progress Mquentially from 
perceptual and preoperational to concrete and formal oper- 
ations. 

Studies have indicated that didactic instruction can facili- 
tate the transition from one stage to another. Verbal didac- 
tic initruction can include such procedures as prior verbaN 
ization of principles, use of berbal rules and confronting 
the child with his contradictions. 

Although there is increasing educational concern with ipatial 
concepts, the developmental nature of these has not been a 
source of concern . Curriculum deals almost entirely with 
topological space or positional aspects of space, seldom 
including coofdination of perspectives on a two-dimen 
sional or three-dimensional basis. "To arrange objects men- 
tally is not merely to Imagine a ^ries of things already sat 
in order, nor even to imagine the action of arranpng thim 



fflaget and Inhelder, 1967, p, 454)/* Thii statement has 
far reaching implications for Orientation and Mobility 
Mhool perwnnel and teachers of the visually handicapped 
concerned with idueational aspects of orientation and spatial 
awareness* 

Spatial concepts are actions internalized in a ^rles of states. 
At each stage the child's mental operations are transformed. 
Tliere is an active transformation beginning with muscular 
adaptation, to mutation and dekyid imitation at the con- 
deptual or imaginal leveL 

A spatial field is a singlf schema. "Every effective assimil- 
ation has as Its counterpoint a more or less effective accom- 
modation (Piaget and Inhelder, 1967, p. 455)." Therefore 
the spatml conceptual levels of children are constantly adapt- 
ing, but dependent upon the quality and variety of exper- 
iences actively encountered; Piaget's theory adds important 
dimensions to problemi concerning orientation of visually 
liihited students = projections of fields, rotation of planes^ 
coordination of perspectives. 

Because the low^vision subjects included in this study con- 
tinually oicillated between egocentric and decentration of 
thougiitp it does appear indicative of some characteristic 
learnlni behavior. If children with low vision, those effec- 
tively utilising their residual vision, are persistently per- 
fornwng with partial decentration, there may be a need for 
additional experiences at the preoperational and concrete 
levels in order to compensate for the strongest Inclinations 
or bondi to the perceptual level. These low-vision students 
as a group were functioning at high levels of visual effi- 
ciency. Does this affect their ability to achieve total de- 
eentralizatlQn required for concrete and formal operations? 
Or, win they remain longer at partial decentration? And 
do they require more experiences with projective space? 

The next implication is quite relevant to the study of geom- 
etry. Concrete and formal operations are necessary for ap- 
plication of geometric principles. Many visually limited 
children are extremely deficient in mathematical and gao- 
metric concepts, Many of the subjects were not operating 
at die concrete level of projeetiva and/or transitional to 
projective and Euclidean space. Piagetian tasks do appear to 
offer greater insist into the mental operations of vdiually 
limited children in respect to spatial orientation* mathe- 
matical and geometrical concepts. The practlca of offering 
high school geometry to a visually limited secondary stu- 
dent who is not functioning at the concrete Isvel appears 
extremely questionable. The student would require for 
success In geometry at least transitional conceptual abil- 
ities and the ability to project. 

In coiielusion^ operational space encompassai much more 
tiian the concerns of today's curriculum - positional con* 
Gipts, body hnagej position location plus coordination of 
more than one perspective without concrite empirical 
props, Opportunities to develop mental operations using 



similarity and prpportioii are il^ indi^tei TTie coneaptuil 
^ devilopinent of chUdran up to repriiintationri s^ca (for- 
nn! opirationi) includes a wide amy of ipatial reIitionihi[@ - 
topoiogleal, projictive and EueUdian. Th^m eon^pts begn 
davelopfoent bilow two yean of age, 
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AppUcition of Piaptian ThMry ot ExeiptkiEial Children 

M. Pitricia Simmons^ Ph.D. 



Tlii devilopniental p^chology of Pi^it hai been Intef- 
preled by various writiis in tenns of as^ssinant, edu^tional 
guidiiK^, sifly intirvention, and curriculum development, 
among othefi. Appli^tions of Piagitian theofjai to thi 
study and aducition of exceptionsl children are currently 
being Investspted, Interest In the relevanci of these deveU 
opmentally oriented theories of ehildfen's copitive and 
linpistic divelopment to axcsptional children led to the 
present feiearch on the effects of verbal lanpage deficit 
associated with hearing impairinent on children's repre^ 
sentation of space. 

According to Piagit and Inhelder (1956) represintational 
space differs from perceptui) space in that it is an intellect 
tual operation involving th& reconstruction and Intimallza^ 
tion^ at the lymbolic leve!, of sensory motor space. They 
suggested that this stage of spatial development occurs be> 
tween 2:0 and 11:0 years of age, Preoperational spatial 
representation, occurring about 2:0 to 7:0 years of age 
(Piaget & Inhelder, 1956) remains subordinated to spatial 
conflgurations end to the necessity for proximity to the 
objecti or events being represantad. Ai the child devalopi 
a more efficient system of representation he becomes less 
^bordinated to the need for proximity. This gradual move 
from concreteness leads to an operational level of s^tid 
representation (Piaget & Inhelder, 1 969), 

Basic to the hypotheses of the present study are the theuries 
concerning the role of verbal language In Intellectual opera^ 
tions, Piaget (1952, 1959, 1962) attrlbutad a lubsidiary" 
role to language in early cognitive divelopment. On the 
other handj the Language School, represented by Bruner 
(1966), Luria (1967), Vygotskii (1962), and Olson (1970), 
among others, held that language diricts, elaboratii and 
organizes cognitive processes, 

Thirty-two subjects with profound, preUngual hearing im- 
pairment (HI) and 32 subjects with n6rmal hearing (H), 
performed on two tadcs of spatial representation. The 5s 
were matched on age, liX, intelligenci score, and socio- 
economic level, and were divided into two age levels; 3:4 
to 5: 1 1 and 6:0 to 8: 1 years of age. All subjicts were 
Judged to be average learners for their age level and were 
free of any obvious learning tmndicaps, aside from the audi^ 
tory deficit noted for the hearing impaired group. The 
dependent measures, taken from adaptations by Laurandeau 
and Pinard (1970) of those used by Piaget and Inhelder 
(1956) were essentially nonverbal in nature, and Included 
the stereognostic (haptic) recognition of objects and ihapeip 
and the localization of topographical positions on model 
landicapei. The tasks involved a transfer from either tuptic 
to visual, or visual to visual data. Each test was composed 
of two sections; the A section was largely a test of topo- 
logical spatial relations of openneM, closurii proximity^ 



etc, Siction B involved more advanced euclidean and pro^ 
Jective spatial relations such as measi^e and distance, in 
addition to the topological rilations. In section B of the 
staraognostic test, the beginnings of eueUdian relations 
were involved, but the task could be at least partially 
^Ived at the preoperational level of representational space. 
The more difficult sections of the location of topdpaphical 
positions on the model landsca^s requked a higher level of 
spatial representation, reaching the operational level on the 
180^ reversal positions (Laurendeau and Pinard, 1970)* 

Spatial performance xom were analyzed in terms of the 
hypotheses of the study as follows; (1) the effects of ver- 
bal language deficit on overall ^atial ability; (2) the effect 
with increasini age of early verbal language deficit on higher 
level spatial performance; (3) the effects of verbal language 
defldt on the sequence otchildren's spatial development. 

On the stereognostic test, no significant differences were 
found between the H and HI groups, However, there was 
an apparent trend for the HI to be superior to the H« This 
mi^t be an Indication that the HI were more thorou^ in 
stereognostic (haptic) exploration because they were forced 
to rely on other than auditory cues for learning the spatial 
dimensions of objects In their environment. Considerable 
emphaiis li genirally placed on tactile experience in the 
education of young HI children. However, such training 
tmy not be the main variabia here since the 3:4 to 4:0 
years HI subjects who had less than six months educational 
ixperience were batter tlmn the young H subjects of the 
sme age, Another possible explanation for the apparent 
trend toward superiority of the HI over the H on this test, 
is that the H ml^t have been distracted from efficient 
haptic exploration by their efforts to attach verbal labels 
to the shapes. In fact, nearly all H subjects attempted to 
label each object as they touched it* Thou^ not sipi- 
flcantj the difference between the H and HI groups, in favor 
of the HI, was greater on the more abstract shapes in the 
B section of the test, The labels f^r the more abstract B 
shapes, such as rhombus, trapezoid, ellipse, might not have 
been within the vocabula^ of even the older H subjects* 
The HI subjects, who apparently had few or none of the 
verbal labels ralavant to the task, were perhapi less affected 
by a verbal intirferanci factor. 

On the localization of topographical poiltions on the model 
landscapes, the old H subjects were signiflcantly better than 
the old HI subjects on the most difficult task, the 180^ re- 
yerialt The H tindf d to be be ttir than the HI on all seg= 
mints of tUi taA* This Is In contrait to the apparent su- 
periority of the HI noted on the itareognostic test, and 
mi^t be explained in terms of a more complex representa- 
tional leveL The localization task Involved the replication 
by the S of B*s positioning of his man on the landscape 
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board. This task was performed in the pfesenbe of Sivefal 
sources of ptrcaptual disiortion and .distriction; e.g., ths 
different sizes and coiors of the houses, and railroad tracks, 
etc. The ability to organize the objects on the landscape 
in terms of their reiatlonships to one another would be ex= 
pected to enhance performance. This coordination of rela- 
tionships would involve aucHdian and projective spatial 
relations and a mediuni of symbolic repfesentation. The 
difficulty of the representational task and the degree of 
perceptual dgfonnation could be reduced through the 
medium of verbal coordinations. On the other hand, the 
cliild who attempted to solve the task by ikonic represent 
tation of all or some of the aspeets of the landscape, \yould 
more likely be subject to perceptual distortion. It is possible, 
therefore, that the consistent trend of superiority of the H 
over the HI on this task was due, in part, to their possession 
and use of more of the relavanl verbal labels in terms of the 
euclidian and projective spatial coordinations Involved. This 
explanation would support Bruner'i (1967) and Luria's 
(1969) directive and regulatory view of berval language in 
cognitive behaviof, 

Piagei maintained that language is not a necessary part of 
preoperational spatial representation. The findings of sig- 
nificant differences between the 6:0 to 8: 1 years H and HI, 
and the lack of significant differences between the 3:4 to 
5: 1 1 years H and Hi tend to support Piaget's stand for an 
increasing role for language in higher level spatial represan= 
tation. However, the fact that there were consiitent trends 
in superiority for the young HI on the stereognostic test^ 
and for the young H on a topographical tests, would also 
seem to support a view for a more important role for 
language at the earlier ages than is ascribed to by Plagit. 
A differential effect due to verbal language might be postu- 
lated, in which the young HI child's assumed Ikonic iyi^ 
tem of spatial representation served him better in the ster- 
eognostic task, and the young H child's verbal language supsr- 
iority served him better in the more complex topographical 
positions tasks. 

The findings relative to the young Ss might also bi inter^ 
prated in terms of the critical period hypothesis of language 
acquisition (McNeil, 1966; Callaway, 1970). The young H 
subjects may have been affected by the interaction between 
the advent of preoperational cognitive itructure!; and the 
beginnings of language acquisition. This interaction can be 
compared to Piaget's (1 969a) propoied period of recon- 
struction of sensory motor experience at the q^mbolic 
leveL He lupested that a lag in spatial performanci mi|ht 
be expected during this reconstruction period, in which 
the child is involved In coordinating perceptual and sym- 
bolic processing of Information, Piaget (1969a) dliscusied 
this lag in performance as follows: 

This initial advance and subsequent Ion of 
ground on the part of perception . , , (the 
perception of Euclidian good forms at a 



level when their reprisentation remains topo- 
logical, etc.), obviously speaks in favour of a 
general riconstruction on the ripresentatiunal 
and o^rational planes rather than of a pro 
gressive abstraction of their structures from 
perception . . . if representational eomprfhen- 
sion is more difflcult than perciption, a new 
construction is not just an abstraction that 
must be involved; . . . it is because of this new 
construction that the initially lagging represent 
tation finally overtakes perception (p, 330), 

TTiis theory might be used to explain the poorer performance 
of the young H subjects on the stereognostic test. The 
verbal lanpage ability of the young H subject, in its be- 
ginning stage, was possible a hindrance rather than an asset, 
because it was not yet coordinated with the perceptual 
processes, The young HI subject, oh the other hand, be- 
causa of his poorly developed verbal language system may 
not have been involved in the reconstruction period at this 
age. On the other hand, whireas the older H subject would ' 
be expected to have moved through the reconstruction 
period into a more efflcient rapfesaritational stage, the old 
HI might well be delayed in their entry into this reconstruc- 
tion period due to their lag in verbal language developnient. 
Such a delay in the occurrence of the reconstruction period 
might partially explain their signincant inferiority on the 
higher level tasks and also suggest a greater role for verbal 
language In early representational processes than Is indicated 
by Piagetian theory. 

The third hypothesis of this study which suggested that ver- 
bal language deficit would not affect the sequerlce of chiU 
dren's spatial development was upheld by the findings of 
this study. Piaget and Inhalder (1956) proposed a sequence 
in which topological rplations precede euclidian and pro- 
jective spatial relations in the child's spatial development. 
Both groups were significantly superior on the topological 
section than they were on the euclidian and projective 
section of each task, a finding which was in agreement with 
results re^rted by Peel (1959), Laurendeau and Pinard 
(1970), and Thirion (1968). The results of this study appear 
to support Pia|et*s claim that cognitive structures, be they 
spatial representation or other, evolve independently of 
verbal language. Howeveri it appears also feasible that it is 
the sequence of divelopment, rather thp the development 
of the structuri, which is Independent of language. The 
rate and level of spatial devilopment appears to be affected 
by the level of wrbal lanpage. The findings of this study 
regarding the primacy of topological relations and the sig- 
nificant superiority of the old H subjects over the old HI 
subjects, appear to support this vieWi 
Implieations for Education and Future Research 

Spatial representation has frequently been considered a 
process which Is largely divorced from verbal language 
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ability (Smith, 1964). The findings of tWi study which ajn 
pear to indicatg that verbal ianguagf may ba a factor in 
early spatial representition are highly partinent to early 
childhood training and curriculum, TTiire appears to be 
support for a developmentally orientid CQOrdination of ver» 
bal language training and spatial expirience for all children^ 
but especially for the hearing imj^ired and other languagt 
handicapped children. 

The primacy of topological spatial relations has direct im- 
plications for early childhood programi of art, handwriting, 
arithmetic and verbal language training, and for the se- 
quencing of experiences to reflect this primacy. 

A broader implication for those who are involved with ex= 
ceptional childrenj is the devilopmental emphasis of Piaget- 
ian theories. The developmental nature of physical and 
motoric aspects of the child's growth have long been a focus 
in early childhood education. The devilopmintal nature 
of cognition and language, and the interrelationships of the 
various processes deserves increased attsntion. 

The nndings of this study aliD Indicate that the hearing im- 
paired, and other lanpags diprlved children, offer a rich 
and relatively untapped source for risearch on the role of 
verbal language in copiitive development. 
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In relation to the reviewed research, the following conclu- 
sions can be drawn: 

1 . Formarpperation thou^t is a sequential develops 
mental process oecurring in all types of children. All of the 
research (which indudid the mentally gifted, the mentally 
deficient and those of average mental ability) supported 
Piaget's hierarchical paradigm, 

2. Children of all types differ greatly as to age of emer= 
genci of formal operations. Plaget*s declared normative 
ages for emergence of formal operations (C.A. 1 M4) do 
not correlate well with the age of emergence for large per- 
centages of children involvid in the risearch. For example, 
Verizzo (1970) Tinds that many glftid children (LQ. above 
1 30) who were 1 3 to 1 4 years of age were unable to solve 
volume conservation problems wWle many of the younger 
children (B years of age) were exhibiting a good comprehin- 
sidn of volume conservation. In other words, a large pro- 
portion of the gifted children were exhibiting formal opera- 
tions as much as two years ahead of Plaget*i normatlvi age 
scales. On the opposite end of the intelligence continuum, 
educationally subnormal children (I.Q. iinge 46 to 80) were 
found by Lister (1970) to exhibit conservation behaviors 

at somewhat different ages (thou^ the discrepancy appar- 
ently was not as large as those with pfted children). 
Shainberg (1970), in revlewini clinical records of disturbed 
adolescent boys (ages around 17) and of adult neurotics, 
hypothisizes that the subjects exhibited only concrite oper- 
ations In their daily functioning* He claims that the dis» 
turbed boys* over^oncern with arranpng things (e.g., 
automotive parts) and involvement with the parts and the 
way the parts fit into specinc wholes is illustrative of con- 
crete operational thought. Moreover, according to Shain= 
berg, the neurotics, in expecting and demanding actuality 
to conform to their own deflned q^stems also exhibit the 
concrete operational pattern, 

Higgens-Trenck (1971) discover that among "normal*' chil= 
dren (further identification such as LQ,, school performance, 
etc., was not denoted), over fifty percent of the 17 year 
old adolescents were non«conservers on Piagit*s volume 
tasks (i.e., had not attained formal operation thought)^ and 
in reviewing ^rformance on verbal situational tasks, the 
authors concluded that relatively few of the adolescents 
seemed capable of using or inclined to utilize formal oper- 
ations with any type of task. Like Piaget, Karplus and Peter- 
son (1 970) assume that the ability to utilize the ratio or 
proportion in abstract thinking is one of the discriminating 
factors that differentiate formal opifationi from concrete 
operations. The researchers find that proportional reasonlni 
is not achieved by most students until the last years in high 



school (chrqnologjcal ages around 17 to 18). 

Thus, in summary, it appears that intellectual ability (as 
defined by the Stanford-Binet and Wechsler intalligence 
scales) may have mora correlation with age of attainment 
than chronological age. It does seem from the research 
that gifted children will tend to exhibit fcrmal operations 
before other children, and educationally subnormal chil- 
dren will tend to exhibit the behaviors after other children 
have attained the operations. 

3. However, given children within the average range of 
intellictual ability, the problem is determining those factor 
which encouragi or prohibit the emergence of formal oper- 
ations. The reviewed research suggests that variables which 
appear to influence the emergence of formal operational 
thought may include (1) emotional or psychological stabiU 
ity. Shainberg, as previously cited, notes the absence of 
formal operations in the daily existence of disturbed adol- 
escent boys and adult neurotics. He does not, however, 
approach the question of whether or not thise subjects pre^ 
viously had attained formar operational thought and the 
disturbance caused a regression — a resortion to the pre- 
TOUsly used and previQusly successful modes of concrete 
operations. However, Hlggens-Trenck, in explaining the 
failure of "normal" adolescents to exhibit formal opera- 
tions, hypothesize that the egocentrism of the adolescents 
pravint them from approaehing problems or tasks in an 
objective manner; that new problems or tasks encourage the 
adolescent to use the mori familiar concrete operational 
modes of thinking, even though the ability to use formal 
operations Is present. 

The second variable that the reviewed research designates 
as a possible Influence on the emergence of formal opera- 
tions is verbal ability. Verrlzzo (1970) assarts (but does not 
prove) that conservation of volume may be attained earlier 
If children comprehend the distinctions between the words 
'^mass " "weight" and "Volume," Her hypothesis may 
simply be redundant, for according to Piaget, words will 
not be truly meaningful (cannot be generalized to other 
situations) unless the structures are already Intuited, 

Bart (1971) hypothesizes that at the start of formal opera- 
tions, the connection between lanpage and cognition may 
be closest, as the capacity to generate theories and state 
various hypotheses and explanations relates not only to 
formal operations but requires language skills. 

Third, the rewwed research notes that the content of 
the evaluating task may Influence the emergence of formal 
operations. Hi|g§ns.Trenck (1971) find that fewer adoles- 
cents utilize formal operations in a written situational 
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problem thin on the Piagitkn ta^. Bart, (1971) utilizkii 
Guilford's content parsdigni, cliimi that tht intent in 
which tht tayc ii presanted may be an unportant variabls 
in f Uciting or permitting acquisition of formal operationi 
in that individuals ^pible of applying the operationi to 
tasks Ln one c»ntint area ire more apt to apply the dcUls to 
other taAs within the sami content area rather than to tasks 
in different con tent area^ 

In analyzing the influenci of contint, Brainard (1970) 
stresses that the similarity of the Piagetian ta^ utilized 
to measure a specific operation (i.e*, volume conier^tion) 
is more apparent than real. He implies that no one tadc can 
be utilized to evaluate the attainment of any one operation 
let alone the attainment of formal operations. 

Tlii fourth yariabli, which the reviewed reiaarch indicates 
may be a possible influence on the emergence of formal 
operational thought ^ is teaching methods, Karplus (1 970) 
flnds that suburban students were achieving a subitantial 
mastery of the ratio task by the end of high school, while 
the urban student showed relatively iUght progriss. The 
rasearchers emphasize that the diffirence in perfornmnce 
between urban (inner city) and suburban children was in' 
significant at the sixth grade level, (approximately when 
formal opefations should be emerging according to the 
IMaget piradigm) but was subitantial in the high school 
grade levels. The researcheri note that the attainment or 
lack of attainment may be due to teaching methods and 
teachers, because substantial differences were found between 
classes within schools as well as between the demographic 
areas. Lister (1970) indirectly emphasizes the importance 
of teaching methods in her efforts to teach educationally 
subnormal children to conserve volume* She reversei Pia- 
get's theory of sequence of substance j weight and volume 
conservation by teaching her non*conser>ing children the 
more difficult volume concept first. Later she insinuates 
that the teaching time of operationi could be shortened by 
attacking the most difficult concept firit, Bralnerd stresses 
that the teaching of operations must follow very speeific 
procedures that promote a particular operation within an 
operation. He streisei that for tranifer of learning from a 
conser^tlon task to occur, the similarity between the class 
of conservation learned and the class of consarvatlon to 
which transfer is guided must be very close. Howe and Butts 
(1970) disregard the importance of tiaching variablei In 
promoting the emergence of formal operations* (They do 
not approach the question of teaching methods hindering 
the emergence,) They stress the importance of instruqtion 
waiting for the emergence of intellectual o^rations since 
tuition before readiness is fruitless* 

The following Implications for psychotherapeutic strategies 
in relation to adolescents can be derived from the rewewid 
research^ 

1 » Some teenagers who have achieved formal operational 
thought will be able to profit greatly from a verb^. 



intra-per^nal therapiutic ixpe rience, 

2, High therapeutic drop^DUt rates among adolescents 
may be due to thenpies requiring the utilization of / 
formal operations (requiring the individual to think 
about problems beyond the current concreti environ- 
ment, to imagine the many possibilities inherent in 
the hypothesizid situation^ to isolate all the variables 
in the pOMibilities and to successfuliy eliminate the 
non-relevant variables). According to recent research, 
most adolescents have not developed or do not utilize 
these operations, 

3, Since many adolescents still utilize concrete opera- 
tions, optimal therapeutic experiinces should t^pn 
wtih the adolescent presant In the situation or envir- 
onment where the teen-ager is experiencing the diffl- 
culty. Therefore^ the therapy ml^t involve family 
poups if the problem occurs at home, for example, or 
beha\^oraI modification techniques either in the 
home or in the school room. 

4* TTierp.plis which must be conducted away from the 
conflict situation mi^t utilize psychodrama or focus 
upon the existing Telationsliips between the therapist 
and patient or between patients if group therapy is 
utilized* 

. -J 

For the diagnoiis of learning problems: 

1 . The utilization of Piagetian tasks appears to be evalu- u 
ating learning beha^^ors which the more itandafdly 
utilized inielligence tests do not, 

% Piagetian ta^s appear to measure conceptual learning 
behaviors which may be a prerequisite for mastery of 
subjects such as matiiematics and science^ 

3* Unfortunately, no specific prognostic test of formal 
oparations which Is brief and easily traniportable has 
been devised. There ii also a great question as to the 
validity of a single tadc measuremint approach, 

4 If a Piagetian ta^ Is utilized for assessin| attalnmint 
of formal operations, the student's prefererices In re- 
lation to content, current emotional state, and ver- 
bal ability must be taken into account* 

In relation to the consulting prooess with teacherSi the 
following implications can be derlvid from the reviewed 
research: 

L Ai there is iome doubt as to attainment of formal 
operations even by adults (particularly when confront- 
mg new materials or an anxiety stimulus - such as 
the psychologist) all intervention methods which 
require the teacher's physical participation should be 
utilizid. An exampli would be behavioral modinca- 
tion techniques which the teacher practices in the 
piychologist's presence. 

2. The teacher should be informed that a large majority 
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of adolescenti will need to ^rticipate phyiically with 
learning materials in the liarning procass before at- 
tempting to work with hypothesei and explanations, 

3, Prolonged and varied practiee (that is in terms of dif* 
fering content) with currently acquired intellectual 
operations should be pro\1ded in order to promote 
the maximum transfir to other formal operations, 

4, The teacher might be gncouragid to evaluate those 
students who are experienging learning difflculties, 
(not utilizing formal operations) through the adminis* 
tration of Piagitian tasks, 

5, In encouraging the elicitatlon of a new formal opera- 
tion, the new task should be (1) presented in content 
which suits the individuars learning style, (2) The 
new task should not difftr greatly from the previous 
operations learned. 

6, For femedial F,0*T* purposes, work might bi pven in 
ratio or proportion reasoning or in languagi utiliza' 
tion (such as the elaborated sentences as dipicted in 
Barnstein's model). 

7, The teacher should be aware that some adolescents 
will benefit primarily from practicing abstractions 
via hypothesis making, 
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A CroM-Cuitunl Investiprioii of Cons^^tion 
PftfrM.Bentter,Ph,D/ 
University of CalifornIi» Los Angilis 



The growing literature of crois^ultural studjes of Piagetian 
tasks reflects primarily an interest in testing the universal- 
ity of Piaget's stagas of cognitive development, ^sen & 
Seapim*s (1969, 1970* 1971) inventory of luch cro^ 
cultural research is perhaps the best demonstration of this 
expanding concern, Le Vine (1970, p. 581) suggests that, 
by testing various pppulatlons, those critical of Pia|et*s 
theory attempt to refute hisstaga formulations^ whereas 
Piagat's supporters seek to demonstrate their universality, 
On the whole, children in non»industrial societies have been 
found not only to score low on traditional Western intilli* 
gence tests, but also to demonstrate a slower or even cur- 
tailed rata of divilopment on Piagetian tasks (Brunar, at 
aLj 1966; Le Vine, 1970), Usually these differences are 
attributed to environmental variables^ such as lack of formal . 
schooling, residence in rural areaSj and/or "linguiitic haiidi« 
caps** (La Vina, 1970; Vernon, 1965), Greenfield (1966) 
for example, found that schooled Wolof (Senegaleie) chil- 
dren diffarad mora on conservation tests from unschooled 
Wolof children than they did from Eufopean children. 
Several studies hava found that European children do better 
on Piagetian tasks than Australian Aboriginiei (eg., Dasen, 
1970; De Lacey, 1970; 1971; Da Lemos, 1969; and Nun 
combo, 1970); but again environmintal dlfftrinces(for 
example, fraquency of contact with Euroepans) played a sig- 
niflcant role, The same was true in studies of Piagetian 
tasks by Hyde (1970) involving Arab, Indian, Somali, and 
European children and Lloyd (1971) with Yoruba childrin. 
Cole & Bruner (1971) and Cole, et ah (1971) have empha- 
sized the importance of the situation, that is, its significance 
"for the person's ability to cope with life in his own milieu 
(Cole & Bruner, 1 97 1 , p. 874)/' Only a few cross-cultural 
studies (e.g., Prici-Williams, Gordon & RamireZs 1969) have 
tried to evaluate the slgniflcanci of Piagetian tasks with 
respect to the particular miliiu of a given sample. 

In a summary of cross-cultural Piigetian research Dasen (In 
press?) has classifiid theii stu Jiis as "descriptive" (eiien- 
tially attempts to verify Plaget*s stages in non-Western cul- 
tures) and "quasi-experimentar ■ (attempts to link cognitive 
performance to specific cultural factors)/ He concluded 
that (^) in most cases the sequence of cognitive devilopment 
(or the qualitative aspects) proposed by Piaget was confirmed, 
while the rate and ultimate level reached (or the quantitative 
aspects) are afrected by cultural factors, and (b) the quaii- 
experimental rasearch has not yet advanced enou^ to offer 
solid conclusions regarding spacifio links between cognitive 
behaviors and cultural factors. 

A number of the crois^ultural studies already referred to 
have based their conclusions on conservation tests« Others 
ftillowing this approach include studies of Canadian Indiani, 
Eskimos and whites (Vernon, 1966); Zambian (Heron k 



Slmons^n, 1969), and Lebane^ (Za*rour, 1971a; b) chil* 
dren. Finally, Furby (1971) has provided a theoretical 
framework for interpreting cro^-cultural studies of conser- 
vation by distinguishing between manual and automated 
environments, on the one hand, and empirical and magical 
typesof rea^ningjOn the other, 

Unfortunateiyi much of the cross-cultural research suflers 
from methodological problems, some of which have been 
printed out by Le Vine (1970). They include frequent re- 
' liance on one task, whose reliability may not have bean 
demonstrated, relatively small samples, prevalence of two- 
^oup comparisons, and predominant use of one^age 
group* The preant study representi an attempt to over' 
come some of these dififlculties. The purposa of this re= 
searchp then, is two-fold: (1) To assess the sequence and 
rate of con^rvation acquisition in several different cul- 
tures, using six different tasks as measured by a reliable 
instrument and administered to sizeable samples of boys 
and girls in flye different age groups, and (2) To assess the 
cross-cultural rallability of the Concept Asseismant Kit-Con- 
strvation, 

METHOD 

Measura of Consamtion 

Conservation was assessed by the standardized procedures 
of the Concept Aisessmint KitConservation (Goldschiiild 
& Bentlar, 1969a), Prior and subsequent studies (Gold- 
ichmid, 1967, 1968a &b, 1971; Goldschmid & Bentler, 
1968b; Bentler, 1970, 1971) have demonstraied the Kit*s 
teit-retest reliability, internal consistency, homogeneity 
and validity when used with American children, The JCit, 
normed for children between 4 and 8 years of age. Includes 
3 scalei. Scales A and B are parallel forms and are composed 
of the following 6 conservation tasks: Two-dimensional 
space, number, substance, continuous and discontinuous 
quantity, and wei^t, Scale C measures a slightly different 
dimension of conservation and includai area and length. 
Scale A was u^d for all ^mples In this itudy. 

Briefly, the procedures, which are standardized and Identical 
for each subject, in administering the Kit are as follows. The 
children are asked to oompari the relative quantity, weight, 
etc*, of two objects after the shape or form of one of them 
has been transformid by some manipulation, Before each 
tmnsofnnation, the ejcaminer makes sure thai the subject 
per^lves the two objicts as Inhially equivalent. In addi- 
tion to his Judgment of conservation, the subject is asked 
for an ixplanatfon of his response, Thus, the possible maxi* 
mum score is 1 2, I point for each correct judgment and each 
correct explanation on the 6 conservation tasks. 
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Subjects 

An attempt was made to obtain, for each country included 
in this study, consirvation scores on a minimum of 250 
subjects - 25 boys and 25 ^rls from each of 5 age groups 
from 4 to 8 years. In most instances.the samples available 
approximate or exceed these figures. A breakdown of the 
actual numbers of subjects can be found in the first line 
of Table I for males and Table 2 for females, 

Except for Uganda, the children were primarily from an ur- 
ban and middle-class background. Most children in the 
sample had not received formal schooling before the age of 
6 except for New Zealand and Poland. 

In many respects the Uganda sample is not comparable to 
the others. The subjects came to a large extent from a rural 
area. Furthermore, no reliable data could be obtained on 
their socio-economic status, nor, in some cases, on their 
age. Finally, their schooling is not comparable to those of 
the other subject it, 

Procedure 

Form A of the Concept Assessment Kit-Conservation was 
administered in its original version in English-speaking 
countries or in the native language of a particular sample. 
In the latter case the test was translated by or under the 
supervision of the author in question. Except for Uganda, 
where some exact equivalent terms were lacking, the trans* 
lation presented no undue problems and was as verbatim as 
possible. 

The authors administered the tests themselves or trained 
assistants for this purpose. Special note should be taken of 
the fact that in Uganda the children appeared shy and in= 
hibited in the test situation. This may have affected per- 
formance in some cases^ particularly the explanation of the 
conservation behavior. 

The subjects' responses were translated into Englidi, where 
necessary, and scored uniformly by the first author. 

Analysis 

There were two aspects to the data analysis* The first dealt 
with establishing the measurement qualities of the conserva= 
tion scores in the various countries; the second dealt with the 
cross-cultural investigation of changes in score with increasing 
age. Since it was possible for sax differences to be manifest 
- although none were consistently found in the United 
States standardization sample - all analyses were performed 
separately by sex of the subjects* 

If the data collected in various cultures are to be meaningful^ 
it must be demonstrated that the conservation score ob- 
tained by the Concept Assessment Kit con^rvation score is 
reliable in all cultures. It is known that the scores possess 
escellent reliabilities in the United States, but whether the 
test can be used with asairance in other wuntries has not 
previously been determined. This can be done by Investi- 
pting the internal consistency of the observed scores at each 



age level in each culture. In addition, since the conservation 
score is composed of two parts representing con^rvation 
behavior and the explanation for the behavior, it should 
be demonstrated what behavior and explanation scores 
correlate highly in each of the cultures. 

RESULTS AND DISCUSSION 

Data summariEing the results obtained with the conservation 
scores are presented in Table 1 for males and in Table 2 for 
females. Each table is divided into six sections, representing 
the six countries in the study. The number of subjects, 
mean score obtained ^ standard deviation of the scores, 
K-R 20 coefficient of internal consistency, and the correla- 
tion between behavior and explanation parts of the test are 
reported ^parately at each age for which data were obtained 
In that country. 

The K-R 20 coefficients were computed for all samples in 
spite of the typically small sample size, in comparison to 
the generally recommended minimum of 100 subjects. Con* 
^quently there is much variability in the size of the K-R 
20 coefficients. Nonetheless it can be seen that, on the 
average, the internal consistency of the conservation score 
was quite acdeptable in all countries, A given country 
yielded 8-10 samples of male and female subjects, as re- 
ported In Tables 1 and 2. For each country the median 
K-R 20 was wlculated across these samples. The median 
K-R 20s were as follows: Australia, .90; Great Britain, .87; 
Holland, .86; New Zealand, .90; Poland, .86; and Uganda, 
.85. These values are sufficiently high to affirm that the 
conservation score tends to be a reliable measure at each 
age and sex level in each country. An alternate way of looking 
at these data is to examine the median K-R 20 values at 
each age level, across both sexes for all countries. The 
median values are: Age 4, .68; age 5, .91 ; age 6, .89; 
age 7, .87; and age 8, .81 . Thus, the internal consistencies are 
acceptable at all ages, thou^ the age 4 median K-R 20 is 
quite a bit below the others in value. However, since the 
data of interest to this study are group differences, rather 
than individual differences, the value of .68 should be ac- 
ceptable for such compatisons. It will be remembered that 
group averages are always more reliable than the individual 
scores upon which the averages are based. 

nie correlation between behavdor and explanation scores 
are re^rted in the last line of each couriiry*s data in Tables 
1 and 2. The median correlation for each country is: 
Australia, .79; Great Britain, .68; Holland, .55; New Zealand, 
,69; Poland, .84; and Uganda, .79. Thus, on the average, 
J^e correlations are quite high In all the countries. The 
correlations for given subjects* ages, across all countries, 
are: Age 4, .77; ap 5, .77; age 6, .79; age 7, .65, and 
age 8, .48. It is clear that the behavior and explanation 
^rts of the conservation score correlate sufficiently highly 
to sup^rt the Judgment that the two parts are measuring 
the mtm constmct. 



52 

TABLE 1 

DATA PSOM CONSERVATION KIT, TOTAL SCORES, POEM A, 
FOR SEVEN COUNTRIES 

MAUS 



Country 


Statistic 






in Ysars 










4 


5 


6 


7 


Q 


Australian 


N 


20 


40 




A a 


1 




Mean 


0.15 






v« 73 








0.48 


2-76 




*** 40 






MR-20 


0.41 


0.88 


0,95 


0.92 








0.69 


0.80 


0.89 


0,75 




GrMt Britain 


N 




26 


29 


25 






Kean 




1.77 


5.69 


8.56 


8.89 




S.D. 




3.15 


4.01 


2.68 


2.87 




101-20 




0.93 


0,90 


0.80 


0.85 




'12 




0.87 


0.84 


0.59 


0.46 


Holland 


N , 


20 


22 


27 


19 


19 




Mean 


0.50 


2.73 


4.89 


7.32 


8,90 




S.D, 


0.74 


3,48 


3.64 


3.57 


2.57 




l«-20 


0.20 


0.92 


0.89 


0.88 


0.78 




^12 


0.34 


0.75 . 


0.68 


0.51 


0.31 


New Zealand 


N 


25 


25 


25 


24 


^3 




Mean 


0.28 


3,20 


6 84 


7 7S 






S.D. 


0.60 


3.85 


4.06 


2 96 






KR-20 


0.28 


0.93 


0.91 


6,80 


0.84 




'12 


0.59 


0.80 


0.87 


0,52 


0,41 


Poland 


N 


26 


26 


25 


25 


25 




Mean 


0.46 


5.23 


7.08 


7,04 


8,44 




S.D. 


1.12 


4.69 


3,84 


3.69 


3,01 




KR-20 


0.72 


0.95 


0,89 


0.89 


O.W 




'l2 


0.87 


0.92 


0.83 


0.86 


0,71 


Jganda 


H 




27 


23 


18 


31 




Mean 




3.07 


3.61 


4.11 


6.32 




S.D. 




2.85 


3.24 


2.85 


4.01 




KR-20 




0.81 


0,85 


0.79 


0.91 



0.72 



tabu; II 

DATA FROH CONSERVATION KIT, TOTAL SCORIS, FORM 
FOR SEVM COUNTRIES 



A, 
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wouniry 


OEBCISCIC 




Age In years 










4 


5 


A 


7 


8 


Australia 


N 


21 


40 


36 


43 






Mean 


0,33 


2.08 


4.39 


7.42 




■ 


S.D. 


1,29 


3.04 


4.38 


3.77 








0.88 


0.90 


0.94 


0.90 






*r 

-12 


0.95 


0.78 


0.90 


0.71 




Great Britian 


N 




1% 


01 


25 


24 




Mean 






4.76 


7.48 


8,00 




S.D. 








3.05 


2,43 




m-2Q 




0.93 


0,95 


0.83 


0.71 




H2 




0.77 


0.94 


0.43 


0.49 


Holland 


N 


20 


24 


19 


22 


24 




Mean 


0.80 


1.46 


4 05 


6.95 


9,38 




S.D, 


1.40 


2,80 


3.33 


3.51 


1,58 




MR-20 


0.70 


0.92 


0.86 


0.87 


0.47 






0.46 


0.70 


0.62 


0.59 


0.13 


New Zaaland 


N 


25 




25 


25 


25 




Mean 


0.84 


*f » VP* 




7.40 


9.64 




S.D. 


2.22 




^ ■ 


4.02 


2.10 




KR-20 


0.92 


0.91 


0.90 


0.91 


0,69 






0.86 


0.67 


0.71 


0.75 


0,35 


Poland 


N 


25 


27 


25 


24 


25 




Mean 


1.12 


4.96 


7.44 


7.21 


8.16 




S.D. 


1.56 


3.76 


3.55 


2 74 


9 90 

£ . 




KR-20 


0.67 


U# Po 


U.oB 








''la 


0.92 


0.87 


0.65 


0.46 


0.49 


Uganda 


N 




23 


29 


20 


27 




Mean 




2,30 


2.28 


5.70 


6.59 




S.D. 




2.12 


2.74 


3,95 


4.39 




KK-20 




0.71 


0.8S 


0,91 


0,93 




'12 




0.39 


0.71 


0.95 


0,86 



* Correlation of behavior and e^lanatlm ttmm 





TABLE III 
CONSERVATION KIT, TOTAL SCORES, 
5 TO 8 COMBIKBD 


FORM A, 






FQIMas , AND MAUS MD m^ES CCWBINED 


Coimtify 


Statistic 




f €sisies 


Males and F^ales 
Combined 


Austral i a 


If 




119 


240 




Mean 


4.41 


4«71 


4.57 




S D 


4«41 


4.37 


4.40 




KR-20 


0,94 


0.93 


' 0.94 








O.M 






N 


pO 


69 


149 






5«31 


4.93 


5.13 






4«33 


4«31 


4.32 






0,93 


0.93 


0.93 




Hi 


0,84 


0.75 


0.80 




N 


68 


65 






Mean 


4*87 


4.08 


4 48 




S.D. 


3*99 


3.96 


3 99 




KR-20 


0,92 


0,92 


0.92 




^12 


0.70 


0,72 


0.71 


New Zsdldnd 


N 


74 


it 


JL5U 








opU7 








4«le 


4fllQ 


4. 17 






0*91 


0.92 


0.91 






0«80 


0.73 


0,76 


It OJ^auCl 


N 


rO 


/Q 


1 ^9 










A AA 




S.D, 






^ on 




^"20 


0.92 


0,86 


0.89 






0.86 


0,66 


0.77 


ugEnda 




68 


72 


140 




Mean 


3.53 


3,24 


: 3.38 




S.D, 


3.02 


3.34 


3,19 




KS-20 


0,82 


0.88 


0,85 




'12 


0.73 


0.75 


0.74 



* Coifrolatlon of bahsvior and as^laaatlQn iteoia 



MALES 



AN 
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Figure 1 

Coneervation Scormm across Age Groupe 
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The Mians of tach age group for the six countries are pre- 
sented in the second line of Tables I and 2, These valuai 
are graphically prettnted in Figures I and 2 respectively, to^ 
gethcr with the available U.S, norms from the manual (Gold- 
schmid & Dentler, I96B a). The general correspondence in 
age trends for the seven countries is rather remarkable. Ex- 
cept for Uganda, no particularly significant overall differ- 
ences emerged among the countries or between boys and 
girls. Probably due to early schooling, the five and six- 
year olds in the Polish and New Zealand samples tended to 
score higher than the children of the same age in the other 
countries. The older girls and particularly boys in the Ugan- 
da sample obtained lower scores than the other children. As 
has been noted before, in some respects, the characteristics 
of the Uganda sample was not comparable to the others, 
nor was their test behavior. These differences may largely 
or even completely account for their lower scores, but ad- 
ditional data will be required to clarify this discrepancy. 
To conclude, the Concept Assessment Kit seems to be a re- 
liable indicator of conservation across several cultural 
groups. In line with previous research (Da^n, in press), the 
age trends in both males and females suggest that the se^ 
quence of conservation acquisition is fairly consistent from 
culture to culture. The rate of development appears some- 
what less uniform. The variations observed are most likely 
attributable to specific environmental factors (e.g., school 
ing) and conform to previous findings (Le Vine, 1970). 
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Many studies have been done based on Piagetian ideas 
about children and their ability to demonstrate their undar» 
slandini of the concept of consarvation. Work has been 
done concerning normative ages at which children generally 
acquire the ability to conserve, as they reach a new and high- 
er level of conceptual development (i.e,, Elkind, 1961), and 
much research has been performed in an attempt to sys- 
tematically increase the speed of acquisition of conservation 
(lc., Gelman, 1970; Wallach and Sprott, 1964; and Strauss 
and Unger, 1970). There has been little research on the 
felationshjp of conservation and areas related to children*! 
performance in the elementary school years. The purpose 
of this study is to investigate comervation and whether or 
not it is related to four areas which are basic to children*s 
exparienca in the early grades of elementary schooL The 
areas considered will be visual peFception, seificoncept, 
reading, and arithmetic. 

There has been little remrch in this country concerning the 
relationship between perceptual and conceptual develop, 
ment. According to Piaget (Wohlwill, 1962), perceptual 
and conceptual devalopment are concurrent, but inde- 
pendent, following different paths and arriving at different 
ends. Piaget and Taponier (Baldwin, 1966) presented evi- 
dence for this idea when th^ demonstrated that errors 
of estimation of the top sides of parallelopams Increased 
from age five to age eight, while errors in conservation of 
length decreased over the same age range. It has been 
suggested that perceptual development is continuous and 
probabilistic, whereas conceptual development is diterminate 
and discrete. It might be expected therefore that there 
would be little relationship between performance on a task 
of visual perception and performance on conservation tasks. 
However, it is felt that due to the conceptual aspects basic 
to tasks of vdsual perception, and due to the perceiwal 
aspects (predominantly visual) basic to ^nservalion tasks, 
some relationship between conservation and \dsual percep- 
tion (e.g., figure-ground, form constancy, position in space, 
and space relations), and requires the ability to deal with 
abstract concepts. In studies on acquisition of conse^^ 
tion, Gelman (1970) and Straussand Langer (1970) sug- 
gested that perceptual cues are critical in conservation . 
tasks. . - ' -"- 

Even though there is much concern about children and self- 
concept, there seem to be few effective measures of self- 
concept for early elementary school aged children, and 



subsequently, little attention has been given to any relation^ 
ship between consaryation and self^oncept. Generally, 
programs for as^ssing self-concept (i.e,, Coopersmith, ' 
1967) have been aimed at children of about ten years of 
age or older, Goldschmid (1968) has found that conservers 
tended to be more objective in their own self^valuation, 
were described more favorably by peers and teachers, and 
generally were viewed as more "attractive^' than non^con- 
tervers. It would seem that there might be some relation^ 
ship between the degree or level of conceptual ability and 
measure of ^If-concept, In this study the child's score 
on the Harris-Goodenough Draw-a-Man (Woman) scales 
was used as a measure of ^If^oncept. Harris (1 963) has 
suggested the use of children's self^rawings as a means of 
assessing self'concept, and Carlson (1970) found no signi= 
flcant relationship between Draw^a^Man scores and perfor- 
mance on Piaget tasks involving conservation of weight and 
mass. It was felt that with a more extensive and standar- 
dized method of measuring consirvation, soma relation 
with self^oncept might be demonstrated. 

In the area of academic skills there have been some studies 
(e.g„ Almy, 1966; Goldschmid and Beniler, 1968) which 
have shown relationships between conservation ability and 
abilities in reading readiness, arithmetic, art, science, and 
social studies. In the present study, a positive relationship 
between conservation and academic skills considered was 
expected. 

METHOD 

Subjecti. Sixty children, all members of Project Follow 
ITirough classes in the Compton Unified School District, 
were studied. Twenty were from a kindergarten class, 20 
were from a first grade class, and 20 were from a second 
grade class. Of the sample, 26 were males and 34 were 
females. The children ranged in age from five years to seven 
years, 1 1 months. The sample consisted of 53 Black chil- 
dren and seven Mexican-'American children; all were from a 
lower socio-economic background. 

Materials. Used for measurement were: iht Marianne Pros- 
tig Developmental Test of Visual Perception; the ^o/^- 
^^^^^^^^^^^ifi^ Concept A^^ 
(Form A) • the Hams-Goodenough Draw-a-Man (Woman) 
scales; the Cooperative PrimaFy Reading Test, specific grade 
levels one and two; and the Cooperative Primary Arithmetic 
Tesf/ grade levels one and two. 



'ne authors ex^press their appreciation to the teaohirs and administrators at Marianni Anderson Elementary School as well 
as to the staff of Project Follow Through in the Compton School District for thdr support and ^o^S^n\nm^^l '^ 
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FfQcmdm, As part of the regular testing program in the 
school, all first and stcond grade Ss were given the reading 
and arithmetic tests which were idininistered as poup teits 
by the regular classroom teachers. The Frostig test was 
also given as a group test to each of the three cla^s. This 
test was administered by the E with the aid of a pfoctor 
and the classroom teacher. 

After the group tests were compJeted, 20 Ss were chosen 
from each of the three grades. Sampling was based on the 
availability of Ss who had taken all group tests neces^ry. 
Each S was tested individually with the Conservation Kit- 
then each S was given a sheet of paper and a pencil and 
asked to draw a picture of himself, All testing was done 
during the beginning months of the school year, ^ 

The reading, arithmetic^ Frostig, and conservation tests 
were scored according to standard procedures. The salf= 
drawings were scofed on the basis of the Harris-Goodenough 
Draw-a-Man (boys" drawings) and Draw^a-Woman (prls' 
drawings) scales. The drawings were scored by two inde^ 
pendent scorers. In all cases, raw scores were used for 
data. Also, it was determined that Ss scoring four or better 
on the conservation test would be defined as being conser- 
vers, and Ss scoring three or less would be denned as being 
non-con servers. 

RESULTS 

Of the 20 kindergarten Ss, 19 scored zero on the conserva- 
tion test; one kindargarten S conserved. Seven first grade 
Ss conserved, and 13 second grade Ss conserved. 

Because distribudons were not normal, a non-parametric 
tastj the Kolmogrov-Sniirriov (K»S) test for differencas was 
used.^ Tests were done comparing the grade levels for 
differences between frequencies of conservers and non^on^ 
servers. A comparison between first and second grade Ss 
was not significant (K=B, df^2); a comparison between 
kinderprten and first grade Ss was sipificant (K^l 7, df=2, 

p <.oi); 

The following comparisons involved only scores of first 
and second grade Ss. A K-S test on differences between fre- 
quencies of Frostig scores was not signiflcant (k=8, df^2), 
while a K-S test between conservers and non>conservers on 
the difference betwaan fraquencias of Frostig scores was 
sipificant(K^ll,dM,p <.01). Sinnllarly, test was 
done comparing first and second grade Ss for differences 
of scores on the selMra wings; there was no significant 
difference (K^3| df=2). Also, no signifi^nt difference was 
found with a K^S test done comparing conservers and non- 
conservers for differences of scores on self-drawingi (K?6, 
df=2). 



Tlie following (»mpafiions involved groups of unequal 
number, there fore remits of the K-S test are presented as 
proportion D scores. A K-S test comparing first ^ade con- 
servers and non-conserve rs for differences between reading 
scores df=2) and a K-S test comparing second 

pade conservers and non^onservers for differences between 
reading ^ores (^.267, df-2) were not significant.^ A K-S 
test comparing first grade conservers and non-conservers for 
differencas between arithmetic scores (D«.615, df^2) and a 
K'S test comparing second grade conservers and non-con- 
servers for differences between arithmetic scores (D*.549, 
dfs2) were also not signiflcant. 

Spearman rho correlations with second grade Ss were as 
follows: Frostig scores and conservation scores (rho^*795j 
N^20, p .01); self-drawing scores and conservation scores 
(fho^*417, N=20, reading scores and conservation 
scores (rho-%307, N=20, N.S,); and arithmetic scores and 
conservation scores (rho=.566, N=20, p < .01). 

DISCUSSION 

All of the data presented supports Piaget's theory that con- 
servation is developmentally determinate and discrete. First, 
even thou^ a 1 2 point continuous scale was used to measure 
conservation ability, Ss tended to score either zero or in 
the four to 12 point region; second, as can be seen by exam- 
ining mean conservation score distributions divided by age 
and sex (sea Fipre 1), the scores definitely increase with 
age, a transition from nonTConserving scores to consirving 
scores (as defined in the present study) takes place around 
six and one half to seven years of age, and mean scores 
approach levels that would suggest definite conservation 
ability around seven and one half to eight years of age. 
The^ findings are consistent with most previous studies 
concerning normative ages for conservation. 

Piaget's ideas on perception and conservation are partially 
supported as can be seen by examination of frequency dis- 
tributions for con^rvation and Frostig scores (see Figures 
2 and 3), Conservation is discrete, while the distribution 
of Frostig scores is more continuous as Piaget would pre- 
dict. However, It should be noted that there was a signi- 
ficant difference between the performances of conservers 
and non-conservers on the Frostig test as w*^ll as a, strong 
correlation between the conceptual test and perceptual 
test scores. This is probably due to the fact that the tasks 
of idsual perception used involved instructions and manipu* 
lations which require some conceptual sophistication; like- 
wise^ the conservation tadcs used involve visual perception. 
It would be difficult to develop conservation tasks that do 
not involve parcaptual abilities and perceptual tasks that do 
not involve conceptual abilities. 



"All statistics presented are based on two-tailed tests, 

^Pirst and second grade results could not be combined for reading or arithmetie because the tests used were specific for tach ' 
grade leveh . . 
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TABLE I 

MEAN CONSERVATION SCORES IN COIPARISON WITH NORMS 
Boys Girls 





Ss 


Norms 


Ss 


Norms 


5-5% 
years 


M - 0 
S*D. - 0 
N - 2 


M - .50 
S.D. - 1.01 
N - 22 


M * 0 
S.D. - 0 
N * 7 


M ^ AA 
ri — . Oh 

S.D. - 1.28 

N - 14 


5%-6 
years 


M - 0 
S.D. - 0 
N - 4 


M - 3.47 
S.D. - 4.78 
N - 17 


M * 1.10 
S.D. - 2.61 
N ' 7 


M sa 1 ^7 

w -L «D / 

S.D. - 3.39 
N - 21 


6-6% 
years 


M - *28 
S.D. - .48 
N - 7 


M - 3 05 
S.D. - 4.87 
N - 19 


S.D, - 2.64 
N - 7 


M - 3.80 
S.D. - 4.25 
N - 15 


6%-7 
years 


M - 4.00 
S.D. - 3.26 
W - 3 


M - 5.55 
S.D, - 4.86 
N - 20 


M - 4,00 
S.D* - 3.26 

N - 3 


S.D. - 4.38 
N - 20 


7-7% 

years 


M - 4.60 
S.D. - 6.97 
N - 7 


M - 7.90 
S.D. - 4.39 
N - 20 


M ' 3.50 
S.D, - 4.07 
N - 6 


M - 7.32 
S.D. - 4.41 
N - 28 


7%-8 
years 


H -8.50 
S.D. - .35 
N - 4 


M - 10.38 
S.D. * 3.46 
N - 8 


M « 5.00 
S.D, - 2.08 
N - 3 


M - 10.80 
S.D. - 1.79 
N - 5 



Noras are from the Concept As sessment Klt-Congervatlon Manual (Goldechmtd and 
Bentlar, 1968). ' ' 
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FIGimE 2 
CONSERVATION SCORE FREQUENCIES 
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FIGURE 3 
FROSTIG SCORE FREQUENCIES 
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FIGURI 4 
DSAW-SELF SCOM FREQUENCIES 




FIGURE 5 
RMEING SCORE FREQUENCIES 
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PIGURE 6 
MATO SCORE FREQUENCllS 
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The distribution of ^IMfa^ni seores, like the distribution 
of the Frostig scores, is CQntinuous (lee Figure 4); however 
no si|nificant differancas were found between the self- 
drawing scores of coniervers and non-conservers, and no 
correlation could be demonstrated for self -drawing scorai 
and con^rvation scores. Piaget, in a diseusaon of children*! 
drawings as a reflection of conceptualization of s^ce (Pia- 
get and Inhelder, 1956) states th^t pictures show independent 
development in, three levels; these levels are: 1) synthetic 
incapacity (unrealistic view); 2) intellegtual realism (as 
things should be); 3) visual realism (as thinp are actually 
seen). It is possible that most of the Ss in the pretent study 
were at the same level, most likely that of inlillectual realism, 
and this could account for the resul^is involving the self- 
drawings. 

There were no significant differences between eoniervars 
and non-conservers for reading or arithmetic scores, and as 
(^n be seen, the frequency distributions for reading and arith- 
metic are continuous as opposed to the conservation dis- 
tributions which are discrete and highly dcewed in a positive 
direction (see Figures 2, 5 and 6). It is of interest that . 
there.was a significant correlation between the arithmetic 
scores and conservation scores, while no relationship was 
found for conservation and reading. Thesa results, based 
on standardized tests, support similar findings, based on 
grades, of Goldschmid and Bentler (1968). 

Finally, it should be noted that the mean conservation 
scores from the sample of the present study in all age-^x 
categories (see Table 1 ) were considerably lower than the 
norms established by Goldschmid and Bentler (1968). 
It is felt thbit this result is most likely due to the fact that 
the ,Goldschmid-Ben tier norms wera based on a sample that 
included the entire socioeconomic spectrum, but which 
had a sampling bias toward nuddle-class children. The 
present sample consisted entirely of children from lower 
socio-economic backgrounds. A similar finding was cited 
in a study by Almy (1966) in which lower sociQ-economic 
children progressed developmentally in the same sequence, 
but at a slower pace than middle^lass children studied. 
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Ptrception of Relative Vtlocity in Elementaiy School Children 
UniVirsity of Southern Californfa 
ScKool of Educat i on , Mastirs Thiiis, August 1971 
Kiomars Piazi 



The relatlon^p betwiin chrpnologtol sex, sodo- 
fconomic status and ethnic backgrounds on the perception 
of relative velocity (conservation of velocity) was studied. 
It was found that among the 247 lubjicts, ran^ng in age 
from 7 years to 9 years and 5 months, the »n^rvation 



of velocity was ^gnifirantly dependent on the chrono- 
logical age. Less sipifi^nce was found in the efftct of 
soclo-econoniJC level and ethnic origin; and there was no 
relationship between sex of the subjects and the dependent 
variable* 



^e Impact of Piiget on Gui^nQe* 

JehnC. Gowan 
California State Univefsityj Northridge 



The intensive j lifelong studies of the cognitive pfocessas of 
normal children by Jean Piagetp one of our contemporaty 
ganiuses, become incraasingly valuable to us in our attempts 
to understand more of child deyelopment. His work has al- 
ways had implications for curriculum (^instruction and 
for guidance and psychological serwcis as welh The impact 
on the latter has tended to be less dearly difined than is 
desimbla. Thus, the Intent of this paper is to show the sig- 
nificance of Piaget's work for guidance \ .V 

Counselors who become familiar with Piaget's stagei of 
cognitive development will possess a new means for under- 
standing children. The unifying idea hefe {% cognitive comr 
petenae, its levels of development, and the effect of its 
stimulation or retardation on the pefsonality of the child. 
It is true that intuitive counselors have been using these 
for a long time, but lack of a model has prevented them 
from knowing why what they were doing^^^^^^ 
more iniportantly, from being able to communicati their 
ideas constructively and easUy to others. The intuitive 
counselor is like the man who could find the cat in the 
dark room, and Piaget Is like the man who turned on the 
light so that we all can see where the cat is, Now that the 
light Is on, a great deal of reorganization becomes posiibla 
and easy. For example, we now see the Importance of en- 
abling counselors to think in terms of a more cognitive 
approach to mental healthy some hypotheses of which are as 
follows; 

L At certain critical stages in the child*s development » it 
is cognitive cqmpetence, rather than emotional development, 
that is central. 



2. Cognitiva compt tence is the child's chief mainstay to 
reality and hence the chief bulwark of his general emotional 
stability. Conversely, cognitive incompetence is the chief 
precursor of emotional instability, 

3. Cognltiye development on schedule Is conducive to 
emotional hialth and a proper self-concept, and lack of 
cognitive development on schedule Is conducive to emo- 
tional disturbance and lack of a propir self^concept. 

4. Cognitive development may be stimulated by proper 
and appropriate curflculum experiences directed toward the 
student's particular abilities and stage of concept develop- 
ment. 

5. Cognitive competence can be enhanced by proper and 
appropriate pjdance experiences that emphasize the 
divelopment of realistic and optimistlg seif-concepts, 

6. Guidi^vje efforts to promote cognitive competence 
involve: (a) ^mpathetic and lupportlve Individual atten- 
tion, (b) promotion by counselor of studwiit's ability to 
make changes in his self-concept through changek in his 
relationihipSp and (c) remedial retraining In basic skills ... 
Part of the counselor's role en tails his sharing his under- 
standing of the child's cognitive devilopment with teachers. 
Blocking of a child's cognitive needs, like repression of the 
child's creative needs, may lead to perionality prbblams* 



♦Portions of a paper authored with Doris Coole and Peggy McDonald which appeared in Elementary School Guidance and 
Coumellng, Vol. l,No, 3(June 1967),pp;20S.217,andGowan, J.C. (ed) The Guidance and Measurement of Intelligence 
Devilopment and Creativity, California State University, Northridge. June 1972. 
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Harold 0. Sternp Dubnoff Schooh Jim Stiehl; Phyiical 
Education FiUow, (UCLA), Los Ang^^^^ 
Stoddard, Palmdale, California; Carole Swain, Doctoral 
Student, University of Califbmia at BeAeliy; Rose-Marie 
Swailow, Assistant Professor, CSGLA; Naomi L. Shuman; 
Edwafd J. Schioiiinan, School Psycholopst, Thou^nd 
Oaks, CalifDrnia; Brian Sttcher, Elemantary Matfwmatics 
Speciahst, RiSida, CaUfbrnia; Han^yTahikawi, Principal, 
Los Anples; Charlesetta Taylor, Student of P^cholos^; 
Jolin Tenney, Graduate Student, Occidentil Col^ 
June E. Tiske, Psychologist Consultwit, Los Angelii; 
Miss Stephani Thierry , Studint; Brenda Thompion, School 
Nur^ Follow-Through; Michael F* Thompsonj Graduate 
Student, Educational Psychology; Jan Tunks; Edith- 
. Turiik, Pacific Oaks Colla|a; Vida L Van Branl, Aisistant 
Director, Teacher Corps, Los Anples; Murial Varp, 
Jeannatte Veatch, Professor of Education, Arizona State 
Univafsity; Stephanie Vendig, Consultaht, Early Childhood 
Special Education j Los Anples School District; Margie L, 
Wagner, Dubnoff School; Mr. Donald Wanba, Rivariide^ 
Unified School District; EUzabith^M^WiirrCW 
ment Specialist, Culver City Unified School District; 
Margaret Welchj Associate Profassor of Ptycholo^j Immacu- 
lata Heart Collep, Los Angeles; Mrs, Janet Weldon, School 
Teacher, Palmdale, CalifoniiarJoan WiederjMathemat 
Specialist, Cornpton Unified Schools; San^^ 
Lecturer;Psychology Dipartm^^ of the Califbrnla State\ 
College; Lane Wipff, riplicing Irene Chambers, Productidrf\ 
Coordinator, Media for the Exceptional; E. Wise, School 
P^choiogist, Downey, California^ 
Tlierapist, Sherman Oaks, California; D^^ 
Speech and Languaga therapist, Los Angeles; Tessa 
WarschaWj Special Education, Doctoral Student, Universify 
of Southern California; Marianne Wolman, Pacinc Oaki 
College; Priscilla Wong, Aisiitant Proftisdr, Universe 
Southern Califbrnia; Roland K^Yoshida, Graduate 
Student, Special Edueation, Unlviriity of Southern Cali- 
fornia; S.LvZelen, Lecturer, UCLA Department of 
Psycholoa^; D/Switmanp UCLA Medical Center, Spe^ 
Pathologist, Bill Young, MD, Mt. Sinai Hospital; Maurice 
Zeltlin, MD, Sherman OakSj G^iforniai 
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Orientation to the Unlvewity Afffllated Training Propam 
Children's Hospital of Los Anieles 

TWsUnivirsity Affiliated Proiranl is one of 30 sim^^^ (2) To increase knowledge of professionals far each 

proyams throughout the UniledState^^ other, including what they do or don't do and ean 

Children s Hospital ofLos Anieles is funded by grant (MCH and can't do; 
Project #914) from Maternal and Child Health Services 

and Developmental Disabilities, Department of Health ^ ^ To aid tramees in one discipline to divelop siciils 

Education and Welfare, and a special project training ' apphcable to their functioning from other disciplines, 

grantfromthe U J. Offlce of Educat through team functioning; 

. Education of the Handicapped. It is located on the campus W) . To train profissionais to effectively collaborate with 

ofGhildren's Hospital, with AdinlnistrativeOffiCislocatid each other in an interdisciplinury process; 

four blocks south of the main hopltal at 4585 Lexington (5) To train professional leaders who can stimulate and 

Avenue. Dr. Wylda Hammond is the Director. Training develop Interdisciplinary programs of service, educa- 

and cluiical practice is provided both In the Hospital tion and training. 

and in its Rihabilitation Center as well as in the Gommunitv ^ ... , , . 

- ramiiies and extendsa families are involved. Ethnic groups 

Our prime affiliation is with the University of Southern , include Caucasian. Black. Mexican.American Orient etc 

Cahfornia, Affiliations include the Univirsity of California Economically, our families range from those receiving 

at Los Angeles, California State University, Loma Linda ■ pubUc assistance through those with incomes 6f $15 000 per 

University. Veterans Administration Hospital, Stanford year or more. Most major religions are represented Prob= 

University, University of CaUfbrnia at Santa Barbara lem artas Include those with orpnic and non^orpnic 

etiologies as well as combinations of these. We stress social 

The philosophic base of both oiir service and training pro- adjustment and social functioning related to multi-handl- 

pams is that multi-handicapping conditions are of such capping conditions. 

psycho.social.blological complexity tluit the knowledge The following fields are represented on the staff and/or in 

and skills of many discipliniS are required in order to the student population at the University Affiliated Program' 

implement a resolution. We presume that quality and administration, clinical psychology, communicative dls- 

creative service are essential to the training base. orders, dentistiy, education, nursing, nutrition, occupational 

TraLnlng Goals: therapy, pediatrics, physical therapy, psychiatry, school 

(1) To tram professionals to work with the multi-handi. pychology. social work, and special education. 

capped, their faniilies, and with the community in its 

broadest sense; 
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Wylda Hammond, Director, UAP mi Direetor for Training in Pidlatfics, Asso- 
. cmte ft-ofi^f of Pedia tries, USC School of Madidna. 

Gerald Lubin, M.D., Assistant Difectof UAP and Director for Training in P^chiatiy, 
Assistant Professor of P^chiatry and Pediatrics, USC School of Medidne. 

Walter Thioops MP.A., Director for Training in Ad 

Chrlitine Harris, Ph.D., Director for Training in Cdmmunicativi Diiorderi, Adjunct 
Assistant Profes^r in Communicative Disorders^ ^ 

James Magao^, Ph.D., Director for Trainmg in Education, Assodate Professor of 
Educational Psycholos? and Special Education, USC Sdi^I of Education. 

MariePouIsen,Ph.D.,Asslstant Director for Tm^ 

Mary Lou de Leon, Director for Training in Nursing. Clinical Faculty, UCLA, 

Marion Baer, M,S., Director For Tminlng in Nutrition, Clinical Faculty, California 
State University at Lds Angeles, 

Nancy Takati, OXR., Director for Training in Occup 

tant Professor of Occupational Therapy, USC, Department of Occupational therapy. 
Janith Hurff, 0,T.R,j Senior Occupational TTierapist . 

Lorraine Ogg, R J,T,, Director for Training in Phyiical Therapy, CUnical Aisoclata 
Professor in the Phyiical Therapy Department, USC,, CUnlcal Instructor in Physical 
Therapy, Stanford University, 

Richard Brown, Ph,D., Director for Training in P^chology, Aisiitant Professor of 
Pediatrics, use School of Medicine. 

Howard Hall, D,S,W:, Director for Trainmg Jn Social Work, Aiioclate Assistant Pro- 
fessor, School of Social Work USC. 

Herbert- Rock, M,S.W., Social Wor 

Arlene Hill, M Social Woric, UCLA Field Instructor, 



